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HEPARiN-BINDING EPIDERMAL GROWTH FACTOR-LIKE GROWTH FACTOR ANTIGEN 

BINDING PROTEINS 



BACKGROUND 

[0001]The human epidermal growth factor receptor (HER) family comprises four distinct receptor 
tyrosine kinases referred to as HER1 (or erbB1), HER2 (or erbB2), HER3 (or erbB3), and HER4 
(or erbB4). HER1 is also commonly referred to as epidermal growth factor receptor (EGFR). 
With the exception of HERS, these receptors have phospho-acceptor target specific Intrinsic 
protein tyrosine kinase activities. Members of the HER family are expressed in most epithelial 
cells as well as in a number of different tumor cell types. For example, receptors of the HER 
family are expressed in tumor cells of epithelial origin, and of mesenchymal origin. Moreover, 
HER receptor tyrosine kinases are involved in cell proliferation and angiogenesis, which are 
associated with diseases such as cancer. For example, EGFR is frequently over-expressed or 
aberrantly activated in breast cancers, liver cancers, kidney cancers, leukemia, bronchial 
cancers, pancreatic cancers and gastrointestinal cancers such as colon, rectal or stomach 
cancers. High levels of the EGF receptor also correlate with poor prognosis and response to 
treatment (Wright et al., 1992, Br. J. Cancer 65:118-121). Thus, disruption of signal transduction 
from and to these kinases would have an anti-proliferative, and as such, therapeutic effect upon 
a number of cancer and tumor cell types. 

[0002]The enzymatic activity of receptor tyrosine kinases can be stimulated by over-expression 
and/or by iigand-mediated dimerization (Heldin, 1995, Ce// 80:213-223). Activation of receptor 
homodimers and heterodimers results in phosphorylation of tyrosine residues on the receptors, 
which in turn phosphorylate tyrosine residues of other molecules, including intracellular proteins. 
(Ullrich et ai, 1990, Ce// 61^203-212). This is followed by the activation of intracellular signaling 
pathways such as those involving the mitogen-activated protein kinase (MAP kinase) (Dhillon et 
a!., 2007, Oncogene 26: 3279-3290) and the phosphatidylinositol 3-klnase (PI3 kinase). While 
activation of these pathways has been shown to increase cell proliferation and inhibit apoptosis, 
inhibition of signaling mediated by HER family members by either small molecule inhibitors or 
monoclonal antibodies has been shovm to Inhibit cell proliferation and promote apoptosis 
(Prenzel ef a/., 2001. Endocr. Relat. Cancer S: 11-31) 

[0003]Heparin-blnding epidermal growth factor-like growth factor (HB-EGF) is a 22 kDa, O- 
glycosylated protein (Higahiyama ef a/., 1992, J Biol Chem 267 : 6205-6212). In its mature fomi, 
HB-EGF binds to and activates the EGF receptor and HER4 (Elenius et al., 1997, EMBO 
16:1268-1278). HB-EGF is the key mediator of G-protein coupled receptor (GPCR) induced cell 
proliferation via a process called triple-membrane passing signaling (TMPS) (Prenzel et al.. 
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1999. Nature 402:884-888. review in Fischer ef a/. 2003, Biochem. Soc. Trans. 31:1203-1208). 
It has been shown that HB-EGF promotes cellular proliferation as well as angiogenesis (Zushi et 
a/., 1997, Int J Cancer 73:91 7-923; Abramovitch ef a/.. 1998, FEBS letters 425:441-447). HB- 
EGF also has been demonstrated to play a key role in a number of cancers, i.e., it has been 
linked to the aggressive behavior of ovarian tumors (Tanaka etaL, 2005. Clin. Cancer Res. 
11:4783-4792). Moreover, HB-EGF is essential for xenograft tumor formation by ovarian cancer 
cell lines. Over-expression of HB-EGF {wiid type or a secreted form) accelerates tumor 
fonnnation in SKOV3 and RMG-1 cells. Knockdown of endogenous HB-EGF using siRNA, yet, 
abolished or delayed tumor formation by SKOV3 and RMG-1 cells. Miyamoto, 2004, Cancer 
Res. 64-5720. As suggested by the above evidence, inhibition of HB-EGF expression or activity 
may inhibit tumor formation. 

[00041Slmilarly, HB-EGF is a marker of poor prognosis in some cancers, including human 
bladder cancers (Thogersen et ai, 2001 , Cancer Res. 61:6227-6233). In vitro studies indicate 
that human EJ bladder cells that were engineered to express HB-EGF {wild type, soluble or non- 
cleavable) exhibit an increase in growth, anchorage independent growth, and production of 
VEGF. and enhanced migration. When these HB-EGF-expressing EJ bladder cells were 
transplanted into nude mice, an increase in tumor formation, size and density of blood vessels 
was observed in those tumors. (Ongusaha, 2004. Cancer Res. 64^5283-5290). 

SUMMARY 

[0005] Provided herein are isolated antigen binding proteins that bind HB-EGF. Some of these 
antigen binding proteins comprise A) one or more light chain complementary determining 
regions (CDRLs) consisting of: (i) a CDRL1 selected from SEQ ID NOs:189-217; (ii) a CDRL2 
selected from from SEQ ID NOs:21 8-233; (iir) a CDRLS selected from SEQ ID NO:234-274: or 
(iv) a CDRL of (i), (ii) or (iii) that contains one or more amino acid substitutions, deletions or 
insertions of no more than four amino acids. Alternatively, the HB-EGF antigen binding protein 
may comprise B) one or more heavy chain complementary determining regions (CDRHs) 
consisting of: (i) a CDRH1 selected from SEQ ID NO:275-299; (ii) a CDRH2 selected from SEQ 
ID NO:300-331; (iii) a CDRH3 selected from SEQ ID NO:332-372; or (iv) a CDRH of (i). (ii) or (iii) 
that contains one or more amino acid substitutions, deletions or insertions of no more than four 
amino acids. 

[0006]ln one embodiment, the isolated antigen binding protein may comprise one, two or more 
of the aforementioned light chain CDRLs and one, two or more of the aforementioned heavy 
chain CDRHs. In one aspect, the isolated antigen binding protein comprises CDRH1, CDRH2. 
CDRH3, CDRL1, CDRL2 and CDRL3. In another aspect, the isolated antigen binding protein of 
A), supra, is selected from the group consisting of: a CDRL1 from SEQ ID NOs: 189-21 7; a 
CDRL2 from SEQ ID NOs:21 8-233; a CDRL3 from SEQ ID NOs:234-274; and a CDRL of the 
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any of the aforementioned (i), (ii) or (ii) that contains one or more amino acid substitutions, 
deletions or insertions of no more than two amino acids. In addition, said heavy chain CDRH of 
B). supra, is selected from a CDRH1 from SEQ ID NOs:275-299: a CDRH2 from SEQ ID 
NOs:300-331: a CDRH3 amino acid sequence from SEQ ID NOs:332.372 and a CDRH of the 
aforementioned that contains one or more amino acid substitutions, deletions or insertions of no 
more than two amino acids. Furthermore, the isolated antigen binding protein may comprise or 
one or more light chain CDRLs of A), supra; and one or more heavy chain CDRHs of B). supra. 
[0007]tn another embodiment, the antigen binding protein comprises a CDRL selected from the 
following: a CDRL1 from SEQ ID NOs:189-217; a CDRL2 from SEQ ID NOs:21 8-233; and a 
CDRL3 from SEQ ID NOs:234-274. The antigen binding protein may also comprise a CDRH 
selected from one of the following: a CDRH1 from SEQ ID NOs:275-299: a CDRH2 from SEQ ID 
NOs:300-331; and a CDRHS selected from SEQ ID NOs:332-372. Alternatively, the isolated 
antigen binding protein may comprise one or more light chain CDRLs listed in A), supra, and one 
or more heavy chain CDRHs of B), supra. In particular, the isolated antigen binding protein may 
comprise a CDRL1 of SEQ ID NOs: 189-21 7. a CDRL2 of SEQ ID NOs:21 8-233, and a CDRL3 
of SEQ ID NOs:234-274 and/or a CDRH1 of SEQ ID NOs:275-299, a CDRH2 of SEQ ID 
NOs:300-331, and a CDRH3 of SEQ ID NO:332-372. 

[0008] In one aspect, the isolated antigen binding protein comprises a light chain variable region 
(Vl) having at least 80%. 90% or 100% sequence identity with an amino acid sequence selected 
from SEQ ID NOs:94-141. In another aspect, the isolated antigen binding protein comprises a 
heavy chain variable region (Vh) having at least 80%, 90% or 100% sequence identity with an 
amino acid sequence from SEQ ID NOs:142-186. 

[00Q9]ln another embodiment, the isolated antigen binding protein specifically recognizes at 
least an IHGE containing epitope and/or an EGF-like domain of HB-EGF. 
[00010] Provided herein, in addition, is an isolated antigen binding protein that competes for 
binding with the isolated antigen binding protein that binds HB-EGF, as described above. 
[00011]Also provided herein Is an isolated antigen binding protein which binds HB-EGF and 
comprises A) one or more light chain CDRs (CDRLs) from the group consisting of: (i) a CDRL1 
with at least 80%, or at least 90% sequence identity to SEQ ID NOs:189-217; (ii) a CDRL2 with 
at least 80%, or at least 90% sequence identity to SEQ ID NOs:21 8-233; and (iii) a CDRLS with 
at least 80%, or at least 90% sequence identity to SEQ ID NOs:234-274. Alternatively, the 
isolated antigen binding protein which binds HB-EGF, comprises B) one or more heavy chain 
CDRs (CDRHs) from the group consisting of (I) a CDRH1 with at least 80%, or at least 90% 
sequence identity to SEQ ID NOs:275-299; (ii) a CDRH2 with at least 80%, or at least 90% 
sequence Identity to SEQ ID NOs:300-331; and (iii) a CDRHS with at least 80%, or at least 90% 
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sequence identity to SEQ ID NOs:332-372. The isolated antigen binding protein may also 
comprise C) one or more light chain CDRLs of A) and one or more heavy chain CDRHs of B). 
[0001 2]ln another embodiment, the isolated antigen binding protein binds HB-EGF and 
comprises: A) a light chain complementary determining region (CDRL) selected from: (i) a 
CDRL3 selected from the group consisting of SEQ ID NOs:234-274; (ii) a CDRL3 that differs in 
amino acid sequence from the CDRLS of (i) by an amino acid addition, deletion or substitution of 
not more than two amino acids; and (iii) a CDRLS amino acid sequence selected from the 
following: 

X1QX2X3X4X5PX6X7 (SEQ ID NO:1046), wherein 

Xi is I or M, 

X2 is A, G or S, 

X3 is i or T, 

X4 is H or Q, 

X5 is F. LorW, 

Xe is C, I, H, L or T. 

X7 is S or T; 
QQX1X2X3X4X5IT (SEQ ID NO: 1047), wherein 

Xi is I or S, 

X2 is F or Y, 

X3 is F, I. SorY, 

X4 is A, S or T, 

X5 is P or S; 

X1X2X3X4X5X6X7X8T (SEQ ID NO: 1048), wherein 



Xi 


is L or Q, 


X2 


is K, N or Q. 


X3 


is A, H. S or Y, 


X4 


is H, N or Y, 


Xs 


is N. S or T, 


Xe 


is A. F, 1. T, V or Y, 


X7 


is P or no amino acid, 


Xe 


is F, L or P; 



QX1X2DX3LPX4X5 (SEQ ID NO: 1049), wherein 
Xi Is H or Q, 
X2 is C or Y. 
XaisD. I. N. SorY, 
X4 is F, I or L, 
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Xs is A, S or T; 
QQX1X2X3X4PX5X6X7 (SEQ ID NO:1050). wherein 



X, 


is H or Y, 


X2 


is G or N, 


X3 


is N or S. 


X4 


isSorW. 


Xs 


is P or no amino acid, 


Xe 


is RorW. 


X7 


is S or T; or 



X1QYX2X3X4X5X6X7F (SEQ ID NO:1051). wherein 
Xi Is H or Q. 
X2 is F or Y, 
X3 is G, I or S, 
X4 is F, I or T, 
X5 isM. P. SorT, 
Xe is F. L, R or W. 
X7 is S or T. 

[00013]The isolated antigen binding protein may also comprise B) a heavy chain complementary 
determining region (CDRH) selected from the group consisting of: (i) a CDRH3 selected from the 
group consisting of SEQ ID NOs:332-372; (ii) a CDRH3 that differs in amino acid sequence from 
the CDRH3 of (i) by an amino acid addition, deletion or substitution of not more than two amino 
acids; and iii) a CDRH3 amino acid sequence selected from the following: 
X1X2X3X4X5X6X7X8X9X10X11DX12 (SEQ ID NO: 1065), wherein 



X, 


is E or S, 


X2 


is D, G or no amino acid. 


X3 


is D, N or no amino acid, 


X4 


is G or no amino acid, 


X5 


is G or no amino acid, 


Xe 


is W, Y or no amino acid, 


X7 


is 1, NorY, 


Xe 


is A or Y, 


X9 


is G. V or Y, 



X10 is A, F or G, 
X11 is F, L or M, 
X12 is V or Y; 

QXiX2X3X4XsX6X7XeX9X,oXiiYXi2X,3Xi4DXi5 (SEQ ID NO:1066). wherein 
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Xi is G or no amino acid, 
X2 is K, L or Y, 
X3 is A, G or S. 
X4is S, Vor Y, 
X5 Is A or G, 

Xe is G or no amino acid, 
X7 is T or no amino acid, 
Xs is S or no amino acid, 
Xg is Y or no amino acid, 
X10 is W or Y, 
XiiisG, SorY, 
X12 is F or Y. 

X13 Is G or no amino acid, 
Xi4 Is M or no amino acid. 
Xi5 IsVor Y; 

X1X2X3X4X5X6X7X8X9X10X1 1X12X13X14 (SEQ ID NO: 1067), wherein 
Xi is D, G, L, S or no amino acid, 
X2 is G, H, W, Y or no amino acid, 
X3 is A, F, W, Y or no amino acid, 
X4 is D, G, Q, T or no amino acid, 
X5 Is G, I, Q, S or no amino acid, 
Xe is A, D, N, Q, S or no amino acid, 
X7 is G, Y or no amino acid, 
Xs is D, Y or no amino acid, 
Xg is Y or no amino acid, 
X10 is A, E, N or Y, 
Xiils G, P, T. Vor Y. 
X12 is F or I, 
Xi3 is D or Q, 
Xi4 is C, H. V or Y; 

X1X2X3X4X5X6X7X8X9X10X11X12X13X14X15X16X17DX18 (SEQ ID NO: 1068), wherein 
Xi is E, D or no amino acid, 
X2 is G, R or no amino acid, 
X3 is I, V, Y or no amino acid, 
X4 is A, G, L or N. 
Xgis A, G, VorW, 
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Xe is A, N, RorT, 
Xy is G, N, P or no amino acid, 
Xe is G, T or no amino acid, 
Xg is A or no amino acid, 
Xio is D, E or no amino acid, 
Xii is S, Y or no amino acid, 
Xi2 is G, Y or no amino acid, 
Xi3 is N, Y or no amino acid, 
Xi4 is Y or no amino acid, 
Xi5 is D, Y or no amino acid, 
Xi6 is A, G or no amino acid, 
Xi7 is F or M, 
Xi8 is I, Vor Y: 

XiX2X3X4X5X6X7XaX9XioXi 1X12X13X14X15X16X17X18X19X20X21X22X23 (SEQ ID NO: 1069), 
wherein 

Xi is A, D, G, S or T, 

X2 is A, E, G, L, N, R. Y or no amino acid. 

X3 is A, G, L, N, R, T, Y or no amino acid, 

X4 is D, G, R, S, V, Y or no amino acid. 

X5 is A, G, I, S, V, Y or no amino acid, 

Xe is F, G, L, R, V or no amino acid, 

X7 is L, T, Y or no amino acid, 

Xe is Y or no amino acid, 

Xg is Y or no amino acid, 

X10 Is D or no amino acid, 

X11 is S or no amino acid, 

X12 is S or no amino acid, 

Xi3 is G or no amino acid, 

Xi4 is D, L, M, S, Y or no amino acid, 

Xi5 is H J, P. V, W or no amino acid, 

X16 is F, G, L, R, S, Y or no amino acid. 

Xi7 is D, F. V, W, Y or no amino acid, 

X18 is C, F. L, P, SorY, 

Xi9 Is D, F, G or Y, 

Xzois A. C. G, P, R,VorY. 

X21 is F. L. M, S or no amino acid. 
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X22 is A, D or no amino acid. 
X23 is I. L, V, Y or no amino acid; 
X1YSSGWX2X3YGX4X5DX6 (SEQ ID NO: 1070). wherein 
Xi is M or V. 

X2 is S or no amino acid, 
X3 is F or no amino acid, 
X4 is V or no amino acid. 
X5 is F or M. 
XeisVorY; or 
RX1X2X3PFX4Y (SEQ ID NO: 1071). wherein 
Xi is G. H, L, N or R. 
Xzis E, TorW. 
X3 is L, N, T or V. 
X4 is D or E. 

[00014]ln another aspect, the Isolated antigen binding protein may further comprise A) a CDRL 
selected from: (i) a CDRL1 selected from SEQ ID NOs:189-217; (ii) a CDRL1 that differs in 
amino acid sequence from the CDRH1 of (i) by an amino acid addition, deletion or substitution of 
not more than two amino acids; or (iii) a CDRL1 amino acid sequence from the following: 
X1SSQSLX2X3SDGX4TYLX5 (SEQ ID NO: 1035). wherein 

Xi is K or R, 

X2 is L or V. 

X3 is H or Y, 

X4 is K or N, 

XgisN. SorY; 
RASQX1ISX2YLN (SEQ ID NO: 1036). wherein 

Xi Is R, S or T. 

X2 is R or S; 

RASQX1IX2X3X4LX5 (SEQ ID NO: 1037), wherein 

Xi is D, G, S or T. 

X2 is A, R or S, 

X3 is H. I, N, R. S or T, 

X4 is D. W or Y, 

X5 is A, G or N; 
QASQDIX1X2X3LN (SEQ ID NO: 1038). wherein 

Xi Is S or T. 

X2 is D or N. 
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X3 is S or Y; 

RASQX1VX2X3X4X5LA (SEQ ID NO: 1039). wherein 
Xi is S or T, 
X2 is 1 or S. 
X3 is R or S, 

X4 is S, N or no amino acid, 
X5 Is Y or no amino acid; or 
KSSQX1X2LX3X4SNNKNYLX5 (SEQ ID NO: 1040), wherein 
Xi Is N or S, 
X2IS I orV, 
X3 is D or Y, 
X4 is N, R or S, 
X5 is A or V: 

(iv) a CDRL2 from the group consisting of SEQ ID NOs:218-233; (v) a CDRL2 that 
differs In amino acid sequence from the CDRL2 of (Iv) by an amino acid addition, deletion or 
substitution of not more than two amino acids; or (vl) a CDRL2 amino acid sequence from the 
following: 

X1X2SNX3X4S (SEQ ID NO:1041). wherein 

Xi is E or K. 

X2 is I or V, 

X3 is R or W, 

X4 is D or F; 
X1X2SX3LQS (SEQ ID NO:1042). wherein 

Xi Is A or T, 

X2 Is A. E or V, 

X3 Is S or T; 
X1ASX2LQS (SEQ ID NO: 1043). wherein 

Xi is A or V, 

X2 is S or T; 
DASX1LET (SEQ ID NO:1044), wherein 

Xi Is I or N; 
GASSRAT (SEQ ID NO:223); or 
WASXiRES (SEQ ID NO: 1045), wherein 

Xi Is A or T. 
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[00015]The isolated antigen binding proteins may further comprise B) a CDRH from the group 
consisting of: (i) a CDRH1 from the group consisting of SEQ ID NOs:275-299: (11) a CDRH1 that 
differs In amino acid sequence from the CDRH1 of (1) by an amino acid addition, deletion or 
substitution of not more than two amino acids; (iii) a CDRH1 amino acid sequence selected 
from: 

0^X11X2X3X4X5X6 (SEQ ID NO: 1052), wherein 

Xi is F or L, 

X2 is E. G or S, 

X3 isH. LorY. 

X4 is G. S or Y. 

X5 is I or M, 

Xe is H or S; 
GYX1FTSYWIG (SEQ ID NO: 1053). wherein 

Xi is R or S; 
GFTFX1SX2X3MH (SEQ ID NO:1054), wherein 

Xi is R or S, 

X2 is H or Y. 

X3 is D or G; 
GFX1FSX2YX3MX4 (SEQ ID NO: 1055). wherein 

Xi is P or T. 

X2 is A. R or S, 

X3 is A or S, 

X4 is N or S; 

GX1SX2SX3X4X5X6X7WX8 (SEQ ID NO:1056), wherein 
Xi is D or G. 
X2IS F. lorV. 

X3 Is R. S or no amino acid. 

X4 is G, Y or no amino acid, 

X5 is D, G, S or no amino acid, 

Xe is A, S or Y, 

X7 is A or Y, 

Xa is N or S; 
GFSLSNARMGVS (SEQ ID NO:279); or 
GFSLX1TGGVGVG (SEQ ID NO: 1057). wherein 

Xi is S or N; 
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[00016](iv) a CDRH2 selected from the group consisting of SEQ ID NOs:300-331; (v) a CDRH2 
that differs in amino acid sequence from the CDRH2 of (iv) by an amino acid addition, deletion or 
substitution of not more than two amino acids; or (vi) a CDRH2 amino acid sequence from the 
following: 

X1X2X3X4X5X6GX7TX8X9X10QKX11X12 (SEQ ID NO: 1058), wherein 
Xi isSorW, 
X2 is F or I. 
X3 Is D, N or S, 
X4 Is A or P, 
X5 is E. N or S. 
Xe is D, N or S, 
X7 is E, G or N, 
Xs is I or N. 
X9 is C, H or Y, 
X10 is A or T, 
X11 Is F or L, 
X12 is D or G; 

IIYPX1DSDX2RYSPSFQG (SEQ ID NO:1059). wherein 
Xi Is D or G, 

X2 is A, I or T; 

X1IX2X3DGSX4X5X6YX7DSVX8G (SEQ ID NO:1060). wherein 
Xi is F or V, 
X2 is S or W, 
Xa is D, S or Y, 
X4isl. NorT. 
Xs is K or Q. 
Xfiis N, RorY. 
X7 is A, T or V, 
Xe is K or R; 

X1ISX2SX3X4X5X6YYADSVKG (SEQ ID NO:1061). wherein 
Xi is A. H or Y. 
X2 is G, R or S. 
X3 is G or S, 
X4 is G. R or S, 
Xgis S,TorY, 
Xe is I or T; 
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X1X2X3X4X5X6X7X8X9X10X11YX12X13SX14KS (SEQ ID NO:1062). wherein 





is E, R or Y, 


X2 


is 1 or T, 


X3 


is H. N or Y, 


X4 


is C, H. S, T or Y. 


Xs 


is S or R, 


Xe 


is G or S. 


X7 


is G, K, S or T, 


Xs 


isTorW, 


X9 


isNorY. 



X10 is N or no amino acid, 
X11 is D or no amiiio acid, 
X12 is A or N, 
Xi3 is PorV. 
Xi4 is L or V; 

XilFSNDEKSYSTSLKS (SEQ ID NO:1063). wherein 

Xi is H or LI; or 
LIYWNX1X2KRYSPSLX3S (SEQ ID NO:1064). wherein 

Xi is D or V. 

X2 is D or E, 

X3 is K or R. 

[0001 71ln yet another embodiment, the isolated antigen binding protein described hereinabove 
comprises the first amino acid sequence and the second amino acid sequence, both sequences 
of which are covalently bonded to each other. The first amino acid sequence also comprises 
CDRL3 of SEQ ID NOs:234.274. CDRL2 of SEQ ID NOs:218.233. and CDRL1 of SEQ ID 
NOs: 189-21 7, and the second amino acid sequence comprises said CDRH3 of SEQ ID 
NOs:332-372, CDRH2 of SEQ ID NOs:300-331. and CDRH1 of SEQ ID NOs:275-299. 
[0001 8]ln one aspect, the isolated antigen binding proteins can be a monoclonal antibody, a 
polyclonal antibody, a recombinant antibody, a human antibody, a humanized antibody, a 
chimeric antibody, a multispecific antibody, or an antibody fragment thereof. The antibody 
fragment may be a Fab fragment, a Fab* fragment, a F(ab')2 fragment, a Fv fragment, a diabody, 
or a single chain antibody molecule. In one embodiment, the isolated antigen binding protein of 
the present invention is a human antibody. In another embodiment, the isolated antigen binding 
protein is a monoclonal antibody. 

[00019]The isolated antigen binding proteins as described herein, may be of any of the following 
types: IgGI-, lgG2- lgG3- or lgG4-type. In one embodiment, the antigen binding protein is of 
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the lgG2- or lgG4- type. Furthermore, the antigen binding protein may be coupled to a labeling 
group. These labeling groups may be, for example, a radioisotope, radionuclide, a fluorescent 
group, an enzymatic group, a chemiluminescent group, a biotinyl group, or a predetermined 
polypeptide group. 

[00020]ln another embodiment, the isolated antigen binding protein is coupled to an effector 
group such as, for example, a radioisotope, a radionuclide, a toxin, a therapeutic group, or a 
chemotherapeutic group. The chemotherapeutic groups may be, for example, calicheamicin, 
auristatin-PE, geldanamycin, maytanasine. or derivatives thereof. 

[00021]ln yet another embodiment, the isolated antigen binding protein competes for binding to 
human HB-EGF with a antigen binding protein as descnbed and claimed herein. This competing 
antigen binding protein may be, for example, a monoclonal antibody, a polyclonal antibody, a 
recombinant antibody, a human antibody, a humanized antibody, a chimeric antibody, a 
multispecific antibody, or an antibody fragment thereof. The antibody fragment may be, for 
example, a Fab fragment, a Fab' fragment, a F(ab')2 fragment, a Fv fragment, a diabody, or a single 
chain antibody molecule. In one embodiment, the isolated binding protein is a human antibody. In 
another embodiment, the isolated antigen binding protein is a monoclonal antibody. In another 
embodiment, this isolated antigen binding protein is of the lgG1-, lgG2- lgG3- or lgG4-type. In one 
embodiment, the antigen binding protein is of the lgG2- or lgG4- type. In another embodiment, the 
antigen binding proteins as described herein can be coupled to a labeling group. Examples of 
labeling groups are: a radioisotope, radionuclide, a fluorescent group, an enzymatic group, a 
chemiluminescent group, a biotinyl group, or a predetermined polypeptide group. In another 
embodiment, the isolated antigen binding protein is coupled to an effector group such as, for 
example, a radioisotope, a radionuclide, a toxin, a therapeutic group, or a chemotherapeutic 
group. Examples of the therapeutic or chemotherapeutic groups include, for example, 
calicheamlcin. auristatin-PE. geldanamycin, maytanasine. or derivatives thereof. 
[00022] In one aspect, an isolated antigen binding protein is provided that reduces, at least 
partially. HB-EGF-mediated signal transduction. 

[00023]Also presented herein is a nucleic acid molecule encoding the isolated antigen binding 
protein previously described, wherein the nucleic acid molecule is operably linl^ed to a control 
sequence. In one aspect, a vector comprising the aforementioned nucleic acid molecule is 
provided. In another aspect, a host cell is provided that comprises the aforementioned nucleic 
acid molecule and/or vector. 

[00024]ln one embodiment, a method for making the antigen binding protein is provided that 
includes the step of preparing said antigen binding protein from a host cell that secretes said 
antigen binding protein. 
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[00025]ln yet another emtx^diment, a pharmaceutical composition is provided comprising at least 
one of the aforementioned antigen binding proteins of the present invention and a 
pharmaceutically acceptable carrier, diluent or adjuvant. In one embodiment, the 
pharmaceutical composition may comprise an additional active agent, such as an anti-neoplastic 
agent. The anti-neoplastic agent may be, for example, an anti-tumor antibody. Examples of an 
anti-tumor antibody may be, for example, antibodies directed against receptor tyrosine kinase or 
EGFR. 

[00026]ln one aspect, the pharmaceutical composition is used for diagnosis, prevention or 
treatment of a hyperproliferative disease. In a further aspect, the hyperproliferative disease is 
associated with HB-EGF expression. In another aspect, the hyperproliferative disease is 
associated with or accompanied by a disturbed, (e.g. pathologically enhanced), growth factor 
receptor activation, wherein said pathologically enhanced growth factor receptor activation is 
associated with or caused by a pathological increase in the activity of a G protein and/or a G 
protein coupled receptor. 

[00027]ln one emt>odiment. the pharmaceutical composition comprises at least one antigen 
binding protein and pharmaceutically acceptable carrier, diluents and/or adjuvants for the 
diagnosis, prevention or treatment of cancer, such as, for example, breast cancer, 
gastrointestinal cancer, pancreas cancer, prostate cancer, ovarian cancer, stomach cancer, 
endometrial cancer, salivary gland cancer, lung cancer, kidney cancer, colon cancer, colorectal 
cancer, thyroid cancer, bladder cancer, glioma, melanoma, other HB-EGF expressing or 
overexpressing cancers, and formation of tumor metastases. 

[00028]ln another embodiment, antigen binding proteins as described herein are used for the 
manufacture of a pharmaceutical composition for the diagnosis, prevention or treatment of a 
hyperproliferative disease. In a further embodiment, the hyperproliferative disease is associated 
with HB-EGF expression. 

[00029]One embodiment describes a method for diagnosing a condition associated with the 
expression of HB-EGF. the method comprising the step of contacting a sample an isolated 
antigen binding proteins as described herein, and determining the presence of HB-EGF in said 
sample. In a further embodiment, the condition is a hyperproliferative disease associated with 
HB-EGF expression. 

[00030]Another aspect describes a method for preventing or treating a condition associated with 
the expression of HB-EGF in a patient, comprising administering to a patient in need thereof an 
effective amount of a antigen binding protein as described herein, in a further aspect, the 
condition is a hyperproliferative disease associated with HB-EGF expression. In yet another aspect, 
the patient is a mammalian patient. 
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[00031]ln one embodiment, a kit is provided that comprises a antigen binding protein, a nudelc 
acid molecule, or a vector as described above. In a further embodiment, the kit comprises at 
least one further active agent, wherein the further active agent is an anti-neoplastic agent. 
[00032]These and other aspects of the invention will be described in greater detail herein. Each 
of the aspects of the invention can encompass various embodiment of the present invention. It 
is therefore anticipated that each of the embodiments of the invention involving one element or 
combinations of elements can be included in each aspect of the invention. Other features, 
objects, and advantages of the present invention are apparent in the detailed description that 
follows. 

DESCRIPTION OF THE FIGURES 

[00033]FIGURES 1 A-1 P depict various light chain variable regions of the antigen binding 
proteins. The CDR1, CDR2 and CDR3 regions are indicated in fx)xes. 

[00034]FIGURES 2A-20 depict various heavy chain variable regions of the antigen binding ^ 
proteins. The CDR1, CDR2 and CDR3 regions are indicated in boxes. 

[000351FIGURES 3A-3K depict the amino acid sequences of various light chains of the antigen */ 
binding proteins. 

[00036]FiGURES 4A-40 depict the amino acid sequences of various heavy chains of the 
antigen binding proteins. 

[00037]FIGURE 5A depicts the amino acid sequence of an exemplary light chain constant 
region of the antigen binding proteins. 

[00038]FIGURE 5B depicts the amino acid sequence of an exemplary heavy chain constant 
region of the antigen binding proteins. 

[000391FIGURES 6A-6F depict the amino acid sequences for various CDR regions of the light %/ 
chain variable regions of the antigen binding proteins. 

[00040JFIGURES 7A-7E depict the amino acid sequences for various CDR regions of the heavy\/^ 
chain variable regions of the antigen binding proteins. 

[00041]FIGURES 8A-8H depict the amino acid sequences for various FR regions of the light 
chain variable regions of the antigen binding proteins. 

[00042]F1GURES 9A-9F depict the amino acid sequences for various FR regions of the heavy l/ 
chain variable regions of the antigen binding proteins. 

[00043]FIGURES 10A and 10B depict an alignment of the amino acid sequences of the light 
chain variable sequences of the antigen binding proteins. The CDR1, CDR2 and CDR3 regions 
are shown in boxes. 

[00044] FIGURES 1 1 A and 1 1 B depict an alignment of the amino acid sequences of the heavy 
chain variable sequences of the antigen binding proteins. The CDR1, CDR2 and CDR3 regions 
are shown in boxes. 
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[00045]FtGURE 12A depicts a cladogram showing the relatedness of the light chain variable 
regions of the antigen binding proteins. 

[00046]FIGURE 12B depicts a cladogram showing the relatedness of the light chain CDRL3 
regions of the antigen binding proteins. 

[00047]FIGURE 12C depicts a cladogram showing the relatedness of the heavy chain variable 
regions of the antigen binding proteins. 

[00048]FIGURES 13A-13V depict the nucleotide sequences of various light chain variable 
regions of the antigen binding proteins. 

[00049]FIGURES 14A-14AC depict the nucleotide sequences of various heavy chain variable 
regions of the antigen binding proteins. 

[00050]FIGURES 15A-15M depict the nucleotide sequences of the various light chains of the 
antigen binding proteins. 

[00051 ]FIGURES 16A-16L depict the nucleotide sequences of the various heavy chains of the 
antigen binding proteins. 

[00052]FIGURE 17A depicts the nucleotide sequence of the light chain constant region of the 
antigen binding proteins. 

[00053]FIGURE 17B depicts the nucleotide sequence of the heavy chain constant region of the 
antigen binding proteins. 

[00054]FIGURES 18A-18F depict the nucleotide sequences for various CDR regions of the light 
chain variable regions of the antigen binding proteins. 

[00055]F1GURES 19A-19G depict the nucleotide sequences for various CDR regions of the 
heavy chain variable regions of the antigen binding proteins. 

[00056]FIGURES 20A-20K depict the nucleotide sequences for various FR regions of the light 
chain variable regions of the antigen binding proteins. 

[00057]FIGURES 21 A-21K depict the nucleotide sequences for various FR regions of the heavy 
chain variable regions of the antigen binding proteins. 

[00058]FIGURE 22A graphically illustrates the degree to which different anti-HB-EGF lgG2 
antibody preparations provided herein inhibit HB-EGF-induced epidermal growth factor receptor 
(EGFR) tyrosine phosphorylation. The results for preparations of antibodies U2-1 to U2-68 are 
provided. As illustrated, monoclonal antibody preparations U2-18, U2-24, U2-19 and U2-42 
strongly inhibit EGFR tyrosine phosphorylation. 

[00059]FIGURE 22B graphically illustrates the degree to which different anti>HB-EGF lgG4 
antibody preparations provided herein inhibit HB-EGF-induced epidermal growth factor receptor 
(EGFR) tyrosine phosphorylation. The results for preparations of antibodies U2-2 to U2-66 are 
provided. As illustrated, monoclonal antibody preparations U2-39, U2-34, U2-45 and U2-6 
strongly inhibit EGFR tyrosine phosphorylation. 
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[00060]FIGURE 23 illustrates that the antibodies inhibit lysophosphatidic acid (LPA)-induced 
EGFR tyrosine phosphorylation in COS-7 cells. LPA is a GPCR ligand that activates the TMPS 
pathway, resulting in release of HB-EGF with consequent EGFR tyrosine phosphorylation. 
COS-7 cells were pretreated with antibodies as indicated and stimulated with LPA, then cell 
lysates were prepared and lysate proteins were separated by polyacrylamide gel 
electrophoresis. After preparation of the blot, an anti-phosphotyrosine antibody was used to 
detect phosphorylated EGFR. As a control, total EGFR was detected as shown at the txjttom, 
using a WB anti-EGFR antibody. As illustrated. anti-HB-EGF antibody preparations U2-24, U2- 
19 and U2-42 strongly inhibit LPA-induced EGFR phosphorylation, 

[00061]FIGURE 24 graphically illustrates dose-dependent Inhibition of HB-EGF-induced EGF 
receptor tyrosine phosphorylation by various antibodies provided herein. Different 
concentrations of the candidate U2-39, U2-42 and U2-45 antibody preparations were 
preincubated with HB-EGF prior to stimulation of SCC9 squamous cancer cells and the amount 
of EGFR tyrosine phosphorylation was detected. As shown, antibody U2-42 and U2-39 
achieved up to 1 1 1% inhibition. 1C50 values determined for the antibodies were 0.167 nM (U2- 
39), 1 nM (U2-42) and 2 nM (U2-45), respectively. 

[00062]FIGURE 25 graphically illustrates dose-dependent inhibition of thrombin-induced EGFR 
phosphorylation via TMPS in MDA-MB231 cells by antl-HB-EGF antibody preparations. MDA- 
MB231 cells were incubated with candidate U2-42, U2-39 and U2-45 antibody preparations in 
the presence of thrombin and the amount of EGFR tyrosine phosphorylation was detected using 
a procedure described in Example 6. As shown, antibodies U2-42 and U2-39 achieving 100% 
inhibition. 

[00063]FIGURE 26 illustrates dose-dependent inhibition of LPA-induced EGFR tyrosine 
phosphorylation via TMPS in PPC-1 cells by anti-HB-EGF antibody preparations. PPC-1 cells 
were incubated with candidate U2-42. U2-39 and U2^5 antibody preparations and the amount 
of EGFR tyrosine phosphorylation following LPA stimulation was detected using a procedure 
described in Example 4. As shown, antibodies U2-42. U2-39 and U2-45 achieved 100% 
inhibition. 

[00064]FIGURE 27 illustrates that anti-HB-EGF antibody preparations inhibited by up to 100% 
the induction of MDA-MB231 breast cancer cell migration by sphingosine-1 -phosphate. 
Candidate anti-HB-EGF antibody preparations U2-42, U2-39 and U2-45 were tested for cell 
migration Inhibition using of collagen 1-coated transweils (BD Falcon, 8 pm pores). As shown, 
antl-HB-EGF antibody preparation U2-42 inhibited sphingosine-1 -phosphate-induced MDA- 
MB231 cell migration by about 70% while the U2-39 and U2-45 anti-HB-EGF antibody 
preparations inhibited MDA-MB231 cell migration by about 100%. Thus, the anti-HB-EGF 
antibodies provided herein strongly inhibit MDA-MB231 cell migration. 
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[00065]FIGURE 28 graphically illustrates that HB-EGF-lnduced migration of MCF-7 breast 
cancer cells is inhibited by three anti-HB-EGF antibody preparations (the U2-42. the U2-39 and 
the U2-45 monoclonal antibody preparations). 

[00066]FIGURE 29 illustrates the dose-dependent inhibition of HB-EGF-induced tyrosine 
phosphorylation of HER4 by anti-HB-EGF antibody preparations. U2-42.1 or U2-39.1 anti-HB- 
EGF antibody preparations were incubated with HB-EGF prior to stimulation and detection of 
HER4 tyrosine phosphorylation. As shown. 100% inhibition of HER4 tyrosine phosphorylation 
was observed. Note that the amount of antibody shown on the x-axis decreases logarithmically. 
[00067]FIGURE 30A shows that monoclonal antibody preparations cross-react with HB-EGF 
from cynomolgus monkeys as assessed by flow cytometry (FACS) using HEK-293 cells 
transfected with a DNA vector expressing cynomolgus HB-EGF. As shown, very low X-mean 
values (1-2) are observed for HEK-293 control cells that were transfected with an empty vector 
control. In contrast, X-mean values of 250 or more were observed when HEK-293 cells were 
transfected with an expression cassette encoding cynomolgus monkey HB-EGF. 
[00068]FIGURE 30B shows that monoclonal antibody U2-45 preparation cross-reacts with HB- 
EGF from mouse as assessed by flow cytometry (FACS) using HEK-293 cells transfected with a 
DNA vector expressing mouse HB-EGF. X-mean values of 33.7 were observed when HEK-293 
cells were transfected with an expression cassette encoding mouse HB-EGF. 
[00069]FIGURE 30C shows the degree of cross-reactivity of HB-EGF antibodies with 
amphlregulin. 

[00070]FIGURE 31 shows that HB-EGF is expressed on human vascular endothelial cells 
(HUVECs), as detected by FACS analysis. 

[000711FIGURES 32A - 32B show that while HB-EGF stimulates HUVEC cellular proliferation, 
anti-HB-EGF antibody preparations inhibited basal proliferation by about 8% to 14%. HB-EGF 
stimulates HUVEC cellular proliferation by about 38% (FIGURE 32A). However, upon addition 
of anti-HB-EGF antibody preparations U2-42. U2-39 or U2-45. basal cellular proliferation is 
inhibited by about 8% to 14% (FIGURE 32B). 

[00072]FIGURES 33A-33L illustrate that anti-HB-EGF antibodies accelerate HUVEC tube 
regression. HUVEC tube formation is a model system for endothelial cell angiogenesis. 
FIGURES 33A-33C provide control assays that were performed without anti-HB-EGF antibodies. 
As shown. HUVEC cells join to form many circular structures or "tubes." FIGURES 33D-33F 
illustrate the effects of adding the anti-HB-EGF U2-39 antibody preparation upon tube formation. 
FIGURES 33G-33I illustrate the effects of adding the anti-HB-EGF U2-42 antibody preparation 
upon tube formation. FIGURES 33J-33L illustrate the effects of adding the anti-HB-EGF U2-45 
antibody preparation upon tube formation. As shown, fewer HUVEC tubes are visible and the 
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network is diminished when the U2-42. U2-39 and U2-45 anti-HB-EGF antibody preparations are 
present. 

[00073]F!GURE 33M graphically illustrates a quantitative evaluation of HUVEC tube formation 
after adding the antl-HB-EGF antibody preparations provided herein, supporting the utility of HB- 
EOF antibodies for inhibiting angiogenesis. The number of tubes or closed cell structures per 
microscopic field is plotted for the U2-42. U2-39 or U2-45 anti-HB-EGF antibody preparations. 
As shown, while approximately 10 HUVEC tubes were visible per field when no anti-HB-EGF 
antibodies were present, only about 4 HUVEC tubes were observed per microscopic field when 
the U2-39 anti-HB-EGF antibody preparation was added. In the presence of the U2-42 anti-HB- 
EGF antibody preparation only about 1 HUVEC tube was observed. When the U2-45 anti-HB- 
EGF antibody preparation was present only 6 HUVEC tubes were observed. 
[00074]FIGURE 34A illustrates that anti-HB-EGF antibodies Inhibit HB-EGF-stimulated colony 
formation of OVCAR-8 ovarian cancer cells. As shown, HB-EGF stimulated OVCAR-8 cells to 
form a significantly larger mean colony size than control OVCAR-8 cells cultured without HB- 
EGF. However, when OVCAR-8 cells were cultured with anti-HB-EGF U2-39 antibodies in the 
presence of HB-EGF, mean colony size was reduced to the baseline size observed for control 
cells without HB-EGF treatment. 

[00075]FIGURE 34B illustrates that anti-HB-EGF antibodies inhibit HB-EGF-stimulated colony 
formation of BM1604 prostate cancer cells in soft agar. As shown, HB-EGF stimulated BM1604 
cells to form a larger number of colonies per well than control BM1604 cells cultured without HB- 
EGF. However, when BM1604 cells were cultured with anti-HB-EGF U2-39 antibodies in the 
presence of HB-EGF, mean colony size was reduced to a size similar to that observed for 
control cells without HB-EGF treatment. Anti-HB-EGF U2-45 and U2-42 antibodies partially 
inhibited colony formation, while, in this assay, the U2-39 anti-HB-EGF antibody completely 
inhibited colony formation. 

[000761FIGURE 34C illustrates that anti-HB-EGF antibodies inhibit HB-EGF-stimulated colony 
formation of NCI-H226 lung carcinoma cells. As shown, HB-EGF stimulated NC1-H226 cells to 
form a significantly larger mean colony size than control NC1-H226 cells cultured without HB- 
EGF. However, when NC1-H226 cells were cultured with anti-HB-EGF U2-39 antibodies in the 
presence of HB-EGF, mean colony size was reduced to the baseline size observed for control 
cells without HB-EGF treatment. 

[000771FIGURE 34D illustrates that anti-HB-EGF antibodies inhibit basal colony fomriation of 
SkOV-3 HB-EGF clone 71 cells, derived from SkOV-3 ovarian cancer cells transfected with an 
HB-EGF expression vector to cause constitutive over-expression of HB-EGF. As shown, control 
SkOV-3 HB-EGF clone 71 cells formed large numbers of colonies. However, when SkOV-3 HB- 
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EGF cl. 71 cells were cultured with either antl-HB-EGF U2-42 or U2-39 antibodies, the number 
of colonies was dramatically reduced. 

[000781FIGURE 34E illustrates that anti-HB-EGF antibodies inhibit basal colony formation of 
SkOV-3 HB-EGFclone 74 cells, derived from SkOV-3 ovarian cancer cells transfected with an 
HB-EGF expression vector to cause constitutive over-expression of HB-EGF. As shown, control 
SkOV-3 HB-EGF clone 74 cells formed large numbers of colonies. However, when SkOV-3 HB- 
EGF clone 74 cells were cultured with anti-HB-EGF U2-39 antibodies, the number of colonies 
was dramatically reduced. 

[00079]FIGURE 34F illustrates that anti-HB-EGF antibodies inhibit basal colony fomnation of 
BxPC3 pancreatic adenocarcinoma cells grown in soft agar. As shown, control BxPC3 cells 
formed large numbers of colonies. However, when BxPC3 cells were cultured with either anti- 
HB-EGF U2-42 or U2-39 antibodies in the presence of HB-EGF, the number of colonies was 
dramatically reduced. 

[00080]FIGURE 35 illustrates that anti-HB-EGF antibodies inhibit basal colony formation of 
EFO-27 HB-EGF clone 58 ovarian cancer cells overexpressing HB-EGF grown in soft agar. As 
shown, control cells formed large numbers of colonies. However, when EFO-27 HB-EGF cl. 58 
cells were cultured with either anti-HB-EGF U2-42, U2-39 or U2-45 antibodies the number of 
colonies was dramatically reduced. Moreover, combination therapy of anti-HB-EGF antibodies 
with the anti-EGFR antibody Erbitux completely inhibited the colony formation. 
[00081]FIGURE 36 shows that anti-HB-EGF antibodies inhibit HB-EGF induced angiogenesis in 
vivo. Angiogenic network formation In a mouse matrigel plug assay could be blocked in a dose- 
dependent manner by antibodies U2-42, U2-39 and U2-45. 

[000821FIGURE 37 illustrates inhibition of the growth of established BxPG3 tumors in mouse 
xenograft models by antibodies U2-42 and U2-39. 

[00083]FIGURES 38A-38C illustrate inhibition of the growth of established EFO-27 HB-EGF 
clone 58 tumors in mouse xenograft models by antibodies U2-42, U2-39 and U2-45 (FIGURE 
38A). As shown in FIGURE 38B. efficacy of inhibition of the xenograft tumor growth by 
antibodies U2-42 and U2-39 was shown to be dose dependent. Moreover, combination 
treatment with the anti-EGFR antibody Erbitux leads to complete regression of tumor growth and 
shows the potent synergistic activity of the anti-HB-EGF antibodies as agents for combination 
therapy (FIGURE 38C). 

[00084]FIGURES 39A-39B illustrate the use of the human anti-HB-EGF antibodies for detection 
of HB-EGF in human tissue by immunohistochemistry (FIGURE 39A) and by ELISA (FIGURE 
39B). 

[00085]FIGURE 40A illustrates a scratch assay indicating the inhibition of HB-EGF-induced 
migration of CLS354 epithelial squamous carcinoma cells (mouth). 
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[00086]F1GURE 40B illustrates a transmigration assay indicating the inhibition of HB-EGF- 
induced migration of Detroit 562 epithelial carcinoma cells (pharynx). 

[00087]F1GURE 41 illustrates a spheroid-based cellular angiogenesis assay indicating the 
inhibition of VEGF-stimulated endothelial cell sprouting. 

[00088]FIGURE 42 illustrates immunohistochemlstry (IHC) analysis of human tumor xenograft 
samples indicating the inhibition of CD31 staining of tumor in vivo. 

[00089]FIGURE 43 illustrates in vivo ovarian tumor xenograft model indicating combination 
treatment of U2-39 with Cisplatin and Avastin. 

DETAILED DESCRIPTION 

[00090]The section headings used herein are for organizational purposes only and are not to be 
construed as limiting the subject matter described. 

[00091]Unless otherwise defined herein, scientific and technical terms used in connection with 
the present application shall have the meanings that are commonly understood by those of 
ordinary skill in the art. Further, unless otherwise required by context, singular terms shall 
include pluralities and plural terms shall include the singular. 

[00092]Generally, nomenclatures used in connection with, and techniques of, cell and tissue 
culture, molecular biology, immunology, microbiology, genetics and protein and nucleic acid 
chemistry and hybridization described herein are those well known and commonly used in the 
art. The methods and techniques of the present application are generally performed according 
to conventional methods well known in the art and as described in various general and more 
specific references that are cited and discussed throughout the present specification unless 
otherwise indicated. See, e.g., Sambrook et aL, IVIolecular Cloning: A Laboratory Manual, 3rd 
ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (2001) and Ausubel et al.. 
Current Protocols in Molecular Biology. Greene Publishing Associates (1992), and Harlow and 
Lane Antibodies: A Laboratory Manual Cold Spring Harbor Laboratory Press. Cold Spring 
Harbor. N.Y. (1 990), which are incorporated herein by reference. Enzymatic reactions and 
purification techniques are performed according to manufacturer's specifications, as commonly 
accomplished in the art or as described herein. The terminology used In connection with, and 
the laboratory procedures and techniques of, analytical chemistry, synthetic organic chemistry, 
and medicinal and pharmaceutical chemistry described herein are those well known and 
commonly used in the art. Standard techniques can be used for chemical syntheses, chemical 
analyses, pharmaceutical preparation, formulation, and delivery, and treatment of patients. 
[00093] It should be understood that this invention is not limited to the particular methodology, 
protocols, and reagents, etc.. described herein and as such may vary. The terminology used 
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herein is for the purpose of describing particular embodiments only, and is not intended to limit 
the scope of the disclosed, which is defined solely by the claims. 

[00094]Other than in the operating examples, or where otherwise indicated, all numbers 
expressing quantities of ingredients or reaction conditions used herein should be understood as 
modified In all instances by the term "about." The term "about" when used In connection with 
percentages may mean ±1%. 
[00095] 

A. General Overview 

[00096]Antigen binding proteins that bind HB-EGF protein, in particular human HB-EGF (hHB- 
EGF) protein are provided herein. The antigen binding proteins provided are polypeptides into 
which one or more complementary determining regions (CDRs), as described herein, are 
embedded and/or joined. In some antigen binding proteins, the CDRs are embedded into a 
"framework" region, which orients the CDR(s) such that the proper antigen binding properties of 
the CDR(s) is achieved. In general, antigen binding proteins that are provided can interfere with, 
block, reduce or modulate the interaction between HB-EGF and its cognate receptors, including 
EGF-R and HER4. 

[00097]Certaln antigen binding proteins described herein are antibodies or are derived from 
antibodies. In certain embodiments, the polypeptide structure of the antigen binding proteins is 
based on antibodies. Including, but not limited to, monoclonal antibodies, bispecific antibodies, 
minlbodies, domain antibodies, synthetic antibodies (sometimes referred to herein as "antibody 
mimetics"), chimeric antibodies, humanized antibodies, human antibodies, antibody fusions 
(sometimes referred to herein as "antibody conjugates"), and fragments thereof, respectively. 
The various structures are further described herein below. 

[00098]The antigen binding proteins provided herein have been demonstrated to bind to several 
epitopes of HB-EGF, in particular human HB-EGF. As demonstrated in the examples, the ability 
of HB-EGF to bind to its cognate receptors is reduced or inhibited. As a consequence, the 
antigen binding proteins provided herein are capable of inhibiting the activity of HB-EGF. In 
particular, antigen binding proteins binding to these epitopes can have one or more of the 
following activities: inhibiting, inter alia, EGF-R and HER4 autophosphorylation, induction of 
EGF-R and HER4 signal transduction pathway, . EGF-R and HER4 induced cell growth, and 
other physiological effects induced by EGF-R and HER4 upon HB-EGF binding. 
[00099]The antigen binding proteins that are disclosed herein have a variety of utilities. Some of 
the antigen binding proteins, for instance, are useful In specific binding assays, affinity 
purification of HB-EGF, In particular hHB-EGF and in screening assays to Identify pof such 
receptors. In addltiojn, the disclosed antigen binding proteins may be used for the diagnosis 
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and/or treatment of disease, such as proliferative disorders. These include, but are not limited 
to, various types of cancer. 

B. Heparin-Binding Epidermal Growth Factor-like Growth Factor (HB-EGF) 

[000100JHB-EGF is produced by various tumor cells and acts as an autocrine tumor growth 
factor. Davis-Fleischer et al., 1998, Front Biosci. 3:288-299; Iwamoto & Mekada, 2000. Cytokine 
Growth Factor Rev. 11:335-344. HB-EGF has a strong affinity for heparin which can increase 
the biological activity of HB-EGF. HB-EGF is produced as a transmembrane protein which is 
proteolytically cleaved by metalloproteinases to yield the mature soluble form of the growth 
factor. 

[000101]HB-EGF was first identified from supernatants of cultured human macrophages in a 
soluble, secreted form. On human cells, the precursor proHB-EGF, acts as the diphtheria toxin 
receptor. Various cell types, including epithelial cells, keratinocytes, monocytes, mesanglal cells, 
lymphoid cells, and skeletal muscle cells, produce HB-EGF. It is a potent mitogen and 
chemotactic factor for epithelial cells, fibroblasts, smooth muscle cells and various human cancer 
cells. 

[000102]The transmembrane form of HB-EGF is synthesized by many cell types as a 208-amino 
acid transmembrane precursor (tm-HB-EGF) containing EGF, heparin-binding, transmembrane, 
and cytoplasmic domains. The extracellular domain can be released as a 12- to 22-kDa soluble 
form of HB-EGF (sol-HB-EGF) through the action of metalloproteinases. which is regulated by 
different G protein-coupled receptors (GPCRs) or tumor promoters such as tetradecanoyi 
phorbol acetate (TPA). Typically, a substantial amount of transmembrane HB-EGF precursor 
remains uncleaved on the cell surface. 

[000103]Both tm-HB-EGF and soI-HB-EGF are biologically active. The biological functions of 
both sol- and tm-HB-EGF are mediated by the EGF receptor (EGFR; HER1) and ErbB4 (HER4). 
Activation of these types of these receptors is believed to occur as a consequence of ligand- 
induced receptor homo- or hetero-dimerization. Upon activation, the EGF receptor has been 
demonstrated to increase cell growth, increase cell motility, inhibit apoptosis and increase 
cellular transformation. 

[000104]EGFR-dependent signaling pathways can be transactivated upon stimulation of G- 
protein-coupled receptors (GPCR). Ligand activation of heterotrimeric G proteins by interaction 
with a GPCR results in an intracellular signal that induces the extracellular activity of a 
transmembrane metalloproteinase. Ligands that activate the GPCR pathway include LPA 
(lysophosphatidic acid), thrombin, carbachol, bombesin, and endothelin. Such activation leads 
to extracellular processing of a transmembrane growth factor precursor and release of the 
mature factor which, directly or through the proteoglycan matrix, interacts with the ectodomain of 
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EGFR and activates it through tyrosine phosphorylation. See, Prenzel et ai, 1999. Nature 
402 :884-888. Thus, HB-EGF Is a component of a triple membrane-passing signal (TMPS) 
mechanism whereby a GPCR activates a membrane-bound metalloproteinase, which cleaves 
proHB-EGF to release the soluble growth factor, which subsequently activates the EGF 
receptor. EGFR transactlvatlon has been linked to various disease states such as cardiac 
hypertrophy (reviewed in Shah BH, Catt KJ. Trends Pharmacol Sci. 2003 May;24(5):239-244). 
vascular remodeling (reviewed in Eguchi et aL, 2003. Biochem Soc Trans. 2003 Dec;31(Pt 
6):1 198-202.) and cancer (reviewed in Fischer et al., 2003, supra). 
[000105]Sequences for HB-EGF proteins and nucleic acids encoding those proteins are 
available to one of skill in the art For example, such HB-EGF sequences can be found in the 
database provided by the National Center for Biotechnology Information (NCBI) (see, 
http://www.ncbi.nlm.nih.gov/). One example of a sequence for a HB-EGF is the amino acid 
sequence at NCBI accession numbers MM 001945 and NP_001936 (gl:4503413). This 
sequence is provided below for easy reference (SEQ ID NO: 1072): 

[000106]MKLLPSWLKLFLAAVLSALVTGESLERLRRGLAAGTSNPDPPTVSTDQLLPLGGGRD 
RKVRDLQEADLDLLRVTLSSKPQALATPNKEEHGKRKKKGKGLGKKRDPCLRKYKDFCIHGEC 
KYVKELRAPSCICHPGYHGERCHGLSLPVENRLYTYDHTTILAWAWLSSVCLLVIVG 
LLMFRYHRRG GYDVENEEKVKLGMTNSH. 

[000107]Note that the HB-EGF sequence shown above (SEQ ID NO:1072) has the nineteen 
amino acid signal peptide (MKLLPSWLK LFLAAVLSA, SEQ ID NO:1073). 
[000108]The soluble extracellular domain consists of amino acids 1-149 of the above HB-EGF 
sequence. This sequence for the HB-EGF soluble extracellular domain is provided below as 
SEQ IDNO:1074: 

[0001091MKLLPSWLKLFLAAVLSALVTGESLERLRRGLAAGTSNPDPPTVSTDQLLPLGGGRD 

RKVRDLQEADLDLLRVTLSSKPQALATPNKEEHGKRKKKGKGLGKKRDPCLR 

KYKDFCIHGECKYVKELRAPSCICHPGYHGERCHGLSLP. 

[000110]Upon cleavage, a mature HB-EGF is generated that consists of amino acids 63-149 (87 
amino acids). This sequence for the mature HB-EGF Is provided below as SEQ ID NO: 1075: 
[000111]DLQEADLDLLRVTLSSKPQALATPNKEEHGKRKKKGKGLGKKRDPCLRKYKDFCIHG 
ECKYVKELRAPSCICHPGYHGERCHGLSLP. 

[000112]HB-EGF interacts with and activates the., epidermal growth factor receptor (EGFR). 
EGFR is a 170 kDa transmembrane glycoprotein consisting of an extracellular ligand-binding 
domain, a transmembrane region and an intracellular domain with tyrosine kinase activity. 
Binding of growth factors to the EGFR results in internalization of the ligand-receptor complex, 
autophosphorylation of the receptor and other protein substrates, leading ultimately to DMA 
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synthesis and cell division. The external ligand binding domain is not only stimulated by HB- 
EGF, but also by EGF. TGFa and amphiregulin (AR). 

[000113]Overexpression of the EGFR is often accompanied by the co-expression of EGF-like 
growth factors, suggesting that an autocrine pathway for control of growth may play a major part 
in the progression of tumors. It is now widely believed that this is a mechanism by which tumor 
cells can escape normal physiological control. 

C. HB-EGF Receptor Antigen Binding Proteins 

[0001 14]A variety of selective binding agents useful for regulating the activity of HB-EGF are 
provided. These agents include, for instance, antigen binding proteins that contain an antigen 
binding domain (e.g., single chain antibodies, domain antibodies, inmmunoadhesions. and 
polypeptides with an antigen binding region) and specifically bind to a HB-EGF polypeptide, in 
particular human HB-EGF. Some of the agents, for example, are useful in inhibiting the binding 
of HB-EGF to its receptors, and can thus be used to Inhibit, interfere with, or modulate one or 
more activities associated with HB-EGF-mediated signaling. 

[0001 15] In general, the antigen binding proteins that are provided typically comprise one or 
more CDRs as described herein (e.g., 1, 2, 3, 4, 5 or 6). In some instances, the antigen binding 
protein comprises (a) a polypeptide structure and (b) one or more CDRs that are inserted into 
and/or joined to the polypeptide structure. The polypeptide structure can take a variety of 
different forms. For example, it can be, or comprise, the framework of a naturally occurring 
antibody, or fragment or variant thereof, or may be completely synthetic in nature. Examples of 
various polypeptide structures are further described below. 

[000116]tn certain embodiments, the polypeptide structure of the antigen binding proteins is an 
antibody or is derived from an antibody, including, but not limited to. monoclonal antibodies, 
bispecific antibodies, minibodies. domain antibodies, synthetic antibodies (sometimes referred to 
herein as "antibody mimetics"), chimeric antibodies, humanized antibodies, antibody fusions 
(sometimes referred to as "antibody conjugates"), and portions or fragments of each, 
respectively. In some instances, the antigen binding protein is an immunological fragment of an 
antibody (e.g.. a Fab. a Fab', a F(ab')2. or a scFv). The various structures are further described 
and defined herein. 

[000117]Certain of the antigen binding proteins as provided herein specifically bind to human 
HB-EGF. In a specific embodiment, the antigen binding protein specifically binds to human HB- 
EGF protein having the amino acid sequence of SEQ ID NO:1072. 

[000118]ln embodiments where the antigen binding protein is used for therapeutic applications, 
an antigen binding protein can inhibit, interi'ere with or modulate one or more biological activities 
of HB-EGF. In this case, an antigen binding protein binds specifically to and/or substantially 
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inhibits binding of human HB-EGF to its receptor when an excess of antibody reduces the 
quantity of human HB-EGF bound to its receptor, or vice versa, by at least about 20%, 40%, 
60%, 80%, 85%, or more (for example by measuring binding in an In vitro competitive binding - 
assay). HB-EGF has many distinct biological effects, which can be measured in many different 
assays in different cell types; examples of such assays are provided herein. 

1 . Naturally Occurring Antibody Structure 

[000119]Some of the antigen binding proteins that are provided have the structure typically 
associated with naturally occurring antibodies. The stmctural units of these antibodies typically 
comprise one or more tetramers, each composed of two identical couplets of polypeptide chains, 
though some species of mammals also produce antibodies having only a single heavy chain. In 
a typical antibody, each pair or couplet includes one full-length "light" chain (in certain 
embodiments, about 25 kDa) and one full-length "heavy" chain (in certain embodiments, about 
50-70 kDa). Each individual immunoglobulin chain is composed of several "immunoglobulin 
domains", each consisting of roughly 90 to 1 10 amino acids and expressing a characteristic 
folding pattern. These domains are the basic units of which antibody polypeptides are 
composed. The amino-terminal portion of each chain typically includes a variable domain that is 
responsible for antigen recognition. The carboxy-termina! portion is more conserved 
evolutionarily than the other end of the chain and is referred to as the "constant region" or "C 
region". Human light chains generally are classified as kappa and lambda light chains, and each 
of these contains one variable domain and one constant domain. Heavy chains are typically 
classified as mu. delta, gamma, alpha, or epsilon chains, and these define the antibody's isotype 
as IgM. IgD. IgG. IgA. and IgE, respectively. IgG has several subtypes, including, but not limited 
to. lgG1, lgG2, lgG3, and lgG4. IgM subtypes include lgM1, and lgM2. IgA subtypes include 
lgA1 and lgA2. In humans, the IgA and IgD isotypes contain four heavy chains and four light 
chains; the IgG and IgE isotypes contain two heavy chains and two light chains; and the IgM 
isotype contains five heavy chains and five light chains. The heavy chain C region typically 
comprises one or more domains that may be responsible for effector function. The number of 
heavy chain constant region domains will depend on the isotype. IgG heavy chains, for 
example, contain three C region domains known as Ch1 . Ch2 and Ch3. The antibodies that are 
provided can have any of these Isotypes and subtypes. In certain embodiments, the HB-EGF 
antibody is of the lgG1, lgG2, or lgG4 subtype. 

[000120]ln full-length light and heavy chains, the variable and constant regions are joined by a 
"J" region of about twelve or more amino acids, with the heavy chain also including a "D" region 
of about ten more amino acids. See, e.g.. Fundamental Immunology, 2nd ed., Ch. 7 (Paul, W.. 
ed.) 1989, New York: Raven Press (hereby incorporated by reference in its entirety for all 
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purposes). The variable regions of each light/heavy chain pair typically form the antigen 
binding site. 

[000121]One example of a kappa Light Constant domain of an exemplary HB-EGF monoclonal 
antibody has the amino acid sequence: 

[000122]RTVAAPSVFIFPPSDEQLKSGTASWCL.LNNFYPREAK^QWKVDNALQSGNSQESVTEQDSKDS 
TYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC. (SEQ ID NO: 187) . 

[000123]One example of an lgG2 heavy constant domain of an exemplary HB-EGF monoclonal 
antibody has the amino acid sequence: 

[0001241ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS 
LSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPK^ 
PEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKEYKCKVS 
LPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMIj 
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO; 188) . 

[000125]Variable regions of immunoglobulin chains generally exhibit the same overall structure, 
comprising relatively conserved framework regions (PR) joined by three hypervariable regions, 
more often called "complementarity determining regions" or CDRs. The CDRs from the two 
chains of each heavy chain/light chain pair mentioned above typically are aligned by the 
framework regions to form a structure that binds specifically to a specific epitope on the target 
protein (e.g.. HB-EGF). From N-terminal to C-terminal, naturally-occurring light and heavy chain 
variable regions both typically conform with the following order of these elements: FR1, CDR1, 
FR2, CDR2, FR3, CDRS and FR4. A numbering system has been devised for assigning 
numbers to amino acids that occupy positions in each of these domains. This numbering 
system is defined in Kabat Sequences of Proteins of Immunological Interest (1987 and 1991, 
NIH. Bethesda. MD). or Chothia & Lesk, 1987. J. Mol, Biol. 196:901-917; Chothia ef a/.. 1989. 
Nature 342:878-883. 

[000126]The various light chain and heavy chain variable regions provided herein are depicted 
in FIGURES 1A-1P. and FIGURES 2A-20, respectively. Each of these variable regions may be 
attached to the above heavy and light chain constant regions to form a complete antibody heavy 
and light chain, respectively. Further, each of the so generated heavy and light chain sequences 
may be combined to form a complete antibody structure. 

[000127]Specific examples of some of the full length light and heavy chains of the antibodies 
that are provided and their corresponding amino acid sequences are summarized in FIGURES 
3A-3K and FIGURES 4A-40. respectively. 

[000128]Again, each of the exemplary light chains (Ul-1. Ul-2. Ul-3 etc.) listed in FIGURES 3A- 
3K can be combined with any of the exemplary heavy chains shown in FIGURES 4A-40 to form 
an antibody. Examples of such combinations include Ul-1 combined with any of Uh-1 through 
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Uh-58; Ul-2 combined with any of Uh-1 through Uh-58; or Ut-3 combined with any of Uh-1 
through Uh-58, and so on. In some instances, the antibodies include at least one light chain and 
one heavy chain from those listed in FIGURES 3A-3K and FIGURES 4A-40, respectively. In 
other instances, the antibodies contain two identical light chains and two identical heavy chains. 
As an example, an antibody or immunologically functional fragment may include two Ul-1 light 
chains and two Uh-1 heavy chains, or two Ul-2 light chains and two Uh-2 heavy chains, or two 
Ul-3 light chains and two Uh-3 heavy chains and other similar combinations of pairs of light 
chains and pairs of heavy chains as listed In FIGURES 3A-3K and FIGURES 4A-40. 
respectively. 

[000129]Other antibodies that are provided are variants of antibodies formed by combination of 
the heavy and light chains shown in FIGURES 3A-3K and FIGURES 4A-40. respectively, and 
comprise light and/or heavy chains that each have at least 70%, 75%, 80%, 85%, 90%, 95%, 
97% or 99% identity to the amino acid sequences of these chains. In some instances, such 
antibodies include at least one light chain and one heavy chain, whereas in other instances the 
variant forms contain two identical light chains and two identical heavy chains. 

2. Variable Domains of Antibodies 

[0001 30] Also provided are antigen binding proteins that contain an antibody light chain variable 
region selected from the group consisting of U-Vl1, U-Vl2, U-Vl3, U-Vl4. U-Vl5, U-Vl6, U-Vl7. 
U-Vl8. U-Vu9. U-Vl10. U-Vl11, U-Vl12. U-Vl13. U-Vl14, U-Vl15. U-Vl16. U-Vl17. U-VJS, U- 
Vl19, U-Vl20. U-Vl21. U-Vl22. U-Vl23. U-Vl24. U-Vl25. U-Vl26. U-Vl27. U-Vl28. U-Vl29. U- 
Vl30. U-Vl31, U-Vl32. U-Vl33, U-Vl34. U-Vl35. U-Vl36. U-Vl37. U-Vl38, U-Vl39. U-Vl40. U- 
Vl41, U-Vl42. U-Vl43, U-Vl44, U-Vl45. U-Vl46. U-Vl47. U-Vl48. U-Vl49, U-Vl50. U-Vl51. U- 
Vl52, U-Vl54, U-Vl55, U-Vl56, U-Vl57, U-Vl58, U-Vl59, U-Vl60. U-Vl61. U-Vl62. U-Vl64, and 
U-Vl65, and/or an antibody light chain variable region selected from the group consisting of U- 
Vh1, U-Vh2. U-Vh3. U-Vh4, U-Vh5, U-Vh6, U-Vh7, U-Vh8, U-Vh9, U-Vh10, U-Vh11, U-Vh12, U- 
Vh13, U-Vh14, U-Vh15, U-Vh16. U-Vh17. U-Vh18. U-Vh19. U-Vh20, U-Vh21, U-Vh22, U-Vh23, U- 
Vh24. U-Vh25. U-Vh26, U-Vh27, U-Vh28. U-Vh29, U-Vh30, U-Vh31. U-Vh32, U-Vh33, U-Vh34. U- 
Vh35, U-Vh36. U-Vh37. U-Vh38. U-Vh39, U-Vh40. U-Vh41, U-Vh42. U-Vh43. U.Vh44. U-Vh45, U- 
Vh46. U-Vh47. U-Vh48. U-Vh49, U-Vh50, U-Vh51. U-Vh52, U-Vh53. U.Vh54. U-Vh55. U-Vh56. U- 
Vh57. and U-Vh58, as shown in FIGURES 1A-1P, and FIGURES 2A-20, respectively, and 
immunologically functional fragments, derivatives, muteins and variants of these light chain and 
heavy chain variable regions. 

[000131]Sequence alignments of the various light and heavy chain variable regions, 
respectively, are provided in FIGURES 1 0A and 10B, and FIGURES 11 A and 11B, respectively. 
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[0001 32] Antigen binding proteins of this type can generally be designated by the formula " VhX/ 
VLy." where "x" corresponds to the number of heavy chain variable regions and y conresponds 
to the number of the light chain variable regions (In general, x and y are each 1 or 2). 
[000133]Each of the light chain variable regions listed in FIGURES 1A-1P may be combined 
with any of the light chain variable regions shown in FIGURES 2A-20 to form an antigen binding 
protein. Examples of such combinations include U-Vl1 combined with any of U-Vh1, U-Vh2, U- 
Vh3. U-Vh4, U-Vh5, U-Vh6. U-Vh/, U-Vh8. U-Vh9, U-Vh10. U-Vh11. U-Vh12. U-Vh13. U-Vh14. U- 
Vh15. U-Vh16. U-Vh17. U-Vh18. U-Vh19. U-Vh20. U-Vh21, U-Vh22, U-V„23, U-Vh24. U-Vh25. U- 
Vh26. U-Vh27. U-Vh28. U-Vh29. U-Vh30, U-Vh31. U-Vh32. U-Vh33. U-Vh34. U-Vh35. U-Vh36. U- 
Vh37, U-Vh38. U-Vh39, U-Vh40. U-Vh41. U-Vh42. U-Vh43. U-Vh44. U-Vh45, U-Vh46, U-Vh47, U> 
Vh48, U-Vh49, U-Vh50. U-Vh51, U-Vh52. U-Vh53, U-Vh54, U-Vh55. U-Vh56, U-Vh57, or U-Vh58, 
or U-Vl2 combined with any of U-VhL U-Vh2. U-Vh3, U-Vh4, U-Vh5, U-Vh6. U-Vh7, U-Vh8. U- 
Vh9. U-Vh10, U-Vh11. U-Vh12. U-Vh13. U-Vh14, U-Vh15, U-Vh16. U-Vh17. U-Vh18. U-Vh19. U- 
Vh20. U-Vh21, U-Vh22, U-Vh23, U-Vh24, U-Vh25, U-Vh26. U-Vh27. U-Vh28. U-Vh29, U-Vh30, U- 
Vh31. U-Vh32. U-Vh33. U-Vh34, U-Vh35. U-Vh36, U-Vh37, U-Vh38. U-Vh39. U-Vh40, U-Vh41. U- 
Vh42, U.Vh43. U-Vh44, U-Vh45. U-Vh46. U-Vh47. U-Vh48. U-Vh49, U-Vh50, U-Vh51. U.Vh52. U- 
Vh53. U-Vh54. U-Vh55. U-Vh56, U-Vh57, or U-Vh58, etc. 

[000134]ln some instances, the antigen binding protein Includes at least one heavy chain 
variable region and/or one light chain variable region from those listed in FIGURES 1A-1P, and 
FIGURES 2A-20, respectively. In some instances, the antigen binding protein includes at least 
two different heavy chain variable regions and/or light chain variable regions from those listed in 
FIGURES 1A-1P, and FIGURES 2A-20, respectively. An example of such an antigen binding 
protein comprises (a) one U-V^l , and (b) one of U-Vl2. U-Vl3. U-Vl4. U-Vl5. U-Vl6, U-Vl7, U- 
Vl8. U-Vl9. U-Vl10. U-VJI, U.Vl12. U-Vl13, U-Vu14. U-Vl15. U-Vl16, U-Vl17. U-Vl18, U-Vl19. 
U-Vl20. U-Vl21. U-Vu22. U-Vl23. U-Vl24. U-Vl25. U-Vl26. U-Vl27. U-Vl28. U-Vl29, U-Vl30, U- 
Vl31. U-Vu32, U-Vl33, U-Vl34. U-Vl35, U-Vl36. U-Vl37. U-Vl38. U-Vl39. U-Vl40. U-Vl41, U- 
Vl42. U-Vl43. U-Vl44. U-Vl45, U-Vl46, U-Vl47. U-Vl48, U-Vl49, U-Vl50, U-Vl51. U-Vl52, U- 
Vl54, U-Vl55. U-Vl56. U-Vl57, U-Vl58, U-Vl59, U-Vl60, U-Vl61, U-Vl62. U-Vl64. and U-Vl65. 
Again another example of such an antigen binding protein comprises (a) one U-Vl2, and (b) one 
of U-Vl1. U-Vl3. U-Vl4, U-Vl5, U-Vl6. U-Vl7. U-Vl8. U-Vl9. U-Vl10, U-Vl11. U-Vl12, U-Vl13, U- 
Vl14. U-Vl15. U-Vl16, U-Vl17, U-Vl18. U-Vl19. U-Vl20. U-Vl21. U-Vl22. U-Vl23. U-Vl24, U- 
Vl25. U-Vl26. U-Vl27, U-Vl28, U-Vl29. U-Vl30. U-Vl31. U-Vl32. U-Vl33. U-Vl34. U-Vl35. U- 
Vl36, U-Vl37. U-Vl38. U-Vl39, U-Vl40. U-Vl41. U-Vl42. U-Vl43. U.Vl44. U-Vl45. U-Vl46. U- 
Vl47. U-Vl48. U-Vl49. U-Vl50, U-Vl51. U-Vl52. U-Vu54. U-Vl55, U-Vl56. U-Vl57. U-Vl58. U- 
Vl59, U-Vl60, U-Vl61. U-Vl62, U-Vl64, and U-Vl65. Again another example of such an antigen 
binding protein comprises (a) one U-Vl3, and (b) one of U-VlL U-Vl2. U-Vl4. U-Vl5. U-Vl6. U- 
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Vl7. U-Vl8. U-Vl9. U-Vl10. U-Vl11. U-Vl12. U-Vl13, U-Vl14. U-Vl15, U-Vl16. U-Vl17. U-Vl18, 
U-Vl19, U-Vl20. U-Vl21. U-Vl22, U-Vl23. U-Vl24, U-Vl25. U-Vl26. U-Vl27. U-Vl28. U-Vl29. U- 
Vl30. U-Vl31, U-Vl32, U-Vl33, U-Vl34, U-Vl35, U-Vl36, U-Vl37, U-Vl38, U-Vl39. U-Vl40, U- 
Vl41. U-Vl42, U-Vl43. U-Vl44. U-Vl45. U-Vl46. U-Vl47, U-Vl48. U-Vl49, U-Vl50. U-Vl51. U- 
Vl52. U-Vl54. U-Vl55, U-Vl56, U-Vl57, U-Vl58. U-Vl59, U-Vl60, U-Vl61. U-Vl62. U-Vl64, and 
U-Vl65, etc. 

[000135]Again another example of such an antigen binding protein comprises (a) one U-Vh1, 
and (b) one of U-Vh2. U-Vh3. U-Vh4. U-Vh5, U-Vh6. U-Vh7. U-Vh8. U-Vh9. U-Vh10. U-Vh11. U- 
Vh12. U-Vh13, U-Vh14. U-Vh15. U-Vh16. U-Vh17. U-Vh18. U-Vh19. U-Vh20. U-Vh21. U-Vh22. U- 
Vh23, U-Vh24, U-Vh25. U-Vh28. U-Vh27, U-Vh28. U-Vh29. U-Vh30. U-Vh31, U-Vh32, U-Vh33, U- 
Vh34, U-Vh35. U-Vh36, U-Vh37, U-Vh38, U-Vh39. U-Vh40. U-Vh41. U-Vh42. U-Vh43. U-Vh44. U- 
Vh45, U-Vh46. U-Vh47, U-Vh48, U-Vh49, U-Vh50. U-Vh51, U-Vh52, U-Vh53. U-Vh54. U-Vh55, U- 
Vh56, U-Vh57, and U-Vh58. Another example comprises (a) one U-Vh2, and (b) one of U-Vh1 , 
U-Vh3. U-Vh4. U-Vh5, U-Vh6. U-Vh7, U-Vh8. U-Vh9. U-Vh10. U-Vh11. U-Vh12. U-Vh13, U-Vh14. 
U-Vh15. U-Vh16, U-Vh17. U-Vh18. U-Vh19. U-Vh20. U-Vh21. U-Vh22, U-Vh23. U-Vh24. U-Vh25. 
U-Vh26. U-Vh27, U-Vh28. U-Vh29. U-Vh30, U-Vh31. U-Vh32. U-Vh33. U-Vh34, U-Vh35. U-Vh36. 
U-Vh37. U-Vh38, U-Vh39, U-Vh40. U-Vh41, U-Vh42. U-Vh43, U-Vh44. U-Vh45. U-Vh46. U-Vh47, 
U-Vh48. U-Vh49, U-Vh50, U-Vh51, U-Vh52, U-Vh53. U-Vh54, U-Vh55. U-Vh56, U-Vh57. and U- 
Vh58. Again another example comprises (a) one U-Vh3, and (b) one of U-Vh1. U-Vh2, U-Vh4. U- 
Vh5, U-Vh6, U-Vh7, U-Vh8, U-Vh9. U-Vh10. U-Vh11, U-Vh12. U-Vh13, U-Vh14. U-Vh15, U-Vh16. 
U-Vh17, U-Vh18, U-Vh19, U-Vh20, U-Vh21, U-Vh22, U-Vh23, U-Vh24, U-Vh25, U-Vh26, U-Vh27. 
U-Vh28. U-Vh29, U-Vh30. U-Vh31, U-Vh32, U-Vh33. U-Vh34, U-Vh35. U-Vh36. U-Vh37. U-Vh38. 
U-Vh39, U-Vh40, U-Vh41, U-Vh42, U-Vh43. U-Vh44. U-Vh45. U-Vh46. U-Vh47. U-Vh48. U-Vh49. 
U-Vh50. U-Vh51, U-Vh52. U-Vh53. U-Vh54, U-Vh55. U-Vh56, U-Vh57. and U-Vh58. etc. 
[000136]The various combinations of heavy chain variable regions may be combined with any of 
the various combinations of light chain variable regions. 

[000137]ln other instances, the antigen binding protein contains two identical light chain variable 
regions and/or two identical heavy chain variable regions. As an example, the antigen binding 
protein may be an antibody or immunologically functional fragment that includes two light chain 
variable regions and two heavy chain variable regions in combinations of pairs of light chain 
variable regions and pairs of heavy chain variable regions as listed in FIGURES 1A-1P, and 
FIGURES 2A-20. respectively. 

[000138]Some antigen binding proteins that are provided comprise a light chain variable domain 
comprising a sequence of amino acids that differs from the sequence of a light chain variable 
domain selected from U-Vl1. U-Vu2. U-Vl3, U-Vl4, U-Vl5, U-Vl6, U-Vl7. U-Vl8, U-Vl9, U-Vl10, 
U-Vu11. U-Vl12, U-Vl13. U-Vl14, U-Vl15, U-Vl16. U-Vl17. U-Vl18. U-Vl19. U-Vl20, U-Vl21. U- 



30 



wo 2009/040134 



PCT/EP2008/008233 



Vl22. U.Vl23. U-Vl24. U-Vl25, U-Vl26. U-Vl27. U-Vl28. U-Vl29. U-Vl30. U-Vl31, U-Vl32. U- 
Vl33. U-Vl34. U-Vl35, U-Vl36. U-Vl37. U-Vl38. U-Vl39. U-Vl40. U-Vl41, U-Vl42, U-Vl43. U- 
Vl44. U-Vl45. U-Vl46, U-Vl47. U-Vl48, U-Vl49. U-Vl50. U-Vl51, U-Vl52. U-Vl54, U-Vl55. U- 
Vl56. U-Vl57. U-Vl58. U-Vl59, U-Vl60. U-Vl61, U-Vl62, U-Vl64, or U-Vl65 at only 1. 2. 3. 4, 5, 
6, 7, 8, 9, 10, 11, 12, 13. 14 or 15 amino acid residues, wherein each such sequence difference 
is independently either a deletion, insertion or substitution of one amino acid. The light chain 
variable region in some antigen binding proteins comprises a sequence of amino acids that has 
at least 70%. 75%, 80%. 85%. 90%, 95%. 97% or 99% sequence identity to the amino acid 
sequences of the light chain variable region of U-Vl1. U-Vl2. U-Vl3, U-Vl4. U-Vl5. U-Vl6. U-Vl7. 
U-Vl8, U-Vl9. U-Vl10, U-Vl11. U-Vl12. U-Vl13, U-Vl14, U-Vl15. U-Vl16, U-Vl17, U-Vl18, U- 
Vl19. U-Vl20, U-Vl21, U-Vl22. U--Vl23, U-Vl24, U-Vl25. U-Vl26. U-.Vu27. U-Vl28. U-Vl29, U- 
Vl30. U-Vl31, U-Vl32, U-Vl33, U-Vl34, U-Vl35. U-Vl36, U-Vl37, U-Vl38, U-Vl39, U-Vl40, U- 
Vl41. U-Vl42, U-Vl43, U-Vl44, U-Vl45, U-Vl46. U-Vl47, U-Vu48. U-Vl49, U-Vl50, U-Vl51, U- 
Vl52. U-Vl54, U-Vl55, U-Vu56, U-Vl57, U-Vl58, U-Vl59, U-Vl60, U-Vl61. U-Vl62, U-Vl64, or U- 
Vl65. 

[000139]Certain antibodies comprise a heavy chain variable domain comprising a sequence of 
amino acids that differs from the sequence of a heavy chain variable domain selected from U- 
VhI. U-Vh2. U-Vh3. U-Vh4, U-Vh5. U-Vh6. U-Vh7, U-Vh8, U-Vh9. U-Vh10. U-Vh11, U-Vh12. U- 
Vh13. U-Vh14. U-Vh15, U-Vh16, U-Vh17, U-Vh18, U-Vh19, U-Vh20. U-Vh21, U-Vh22, U-Vh23. U- 
Vh24, U-Vh25. U-Vh26, U-Vh27, U-Vh28, U-Vh29, U-Vh30. U-Vh31, U-Vh32, U-Vh33, U-Vh34, U- 
Vh35. U-Vh36. U-Vh37. U-Vh38. U-Vh39. U-Vh40. U-Vh41, U-Vh42, U-Vh43, U-Vh44, U-Vh45, U- 
Vh46, U-Vh47, U-Vh48, U-Vh49. U-Vh50. U-Vh51, U-Vh52, U-Vh53, U-Vh54. U-Vh55. U-Vh56, U- 
Vh57, or U-Vh58 at only 1, 2, 3, 4, 5, 6. 7. 8. 9. 10, 11, 12. 13. 14 or 15 amino acid residues, 
wherein each such sequence difference is Independently either a deletion, insertion or 
substitution of one amino acid. The heavy chain variable region in some antigen binding 
proteins comprises a sequence of amino acids that has at least 70%. 75%. 80%, 85%. 90%. 
95%, 97% or 99% sequence identity to the amino acid sequences of the heavy chain variable 
region of U-VhL U-Vh2. U-Vh3. U-Vh4. U-Vh5. U-Vh6, U-Vh7. U-Vh8, U-Vh9. U-Vh10. U-Vh11. U- 
Vh12, U-Vh13. U-Vh14. U-Vh15, U-Vh16, U-Vh17, U-Vh18. U-Vh19, U-Vh20. U-Vh21, U-Vh22. U- 
Vh23. U-Vh24, U-Vh25. U-Vh26. U-Vh27. U-Vh28. U-Vh29, U-Vh30. U-Vh31, U-Vh32. U-Vh33, U- 
Vh34, U-Vh35. U-Vh36, U-Vh37. U-Vh38. U-Vh39. U-Vh40. U-Vh41, U-Vh42, U-Vh43, U-Vh44. U- 
Vh45. U-Vh46. U-Vh47. U-Vh48, U-Vh49. U-Vh50. U-Vh51. U-Vh52. U-Vh53. U-Vh54. U-Vh55. U- 
Vh56. U-Vh57. or U-Vh58. 

[000140]Still other antigen binding proteins, e.g.. antibodies or immunologically functional 
fragments include variant forms of a variant light chain and a variant heavy chain as just 
descrit>ed. 
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3. CDRs 

[000141]The antigen binding proteins disclosed herein are polypeptides into which one or more 
CDRs are grafted, inserted and/or joined. An antigen binding protein can have 1. 2. 3. 4. 5 or 6 
CDRs. An antigen binding protein thus can have, for example, one light chain CDR1 ("CDRL1"), 
and/or one light chain CDR2 ("CDRL2"). and/or one light chain CDR3 ("CDRL3"). and/or one 
heavy chain CDR1 ("CDRHI"), and/or one heavy chain CDR2 ("CDRH2"), and/or one heavy 
chain CDRS ("CDRH3"). Some antigen binding proteins inlcude both a CDRL3 and a CDRH3. 
Specific CDRs are identified in FIGURES 6A-6F, and FIGURES 7A-7E. 

[000142]Complementarity determining regions (CDRs) and framework regions (FR) (examples 
of light and heavy chain FR amino acid sequences are given in FIGURES 8A-8H and FIGURES 
9A-9F, respectively) of a given antibody may be identified using the system described by Kabat 
et al. in Sequences of Proteins of Immunological Interest, 5th Ed.. US Dept. of Health and 
Human Services. PHS. NIH. NIH Publication No. 91-3242, 1991. Certain antibodies that are 
disclosed herein comprise one or more amino acid sequences that are identical or have 
substantial sequence identity to the amino acid sequences of one or more of the CDRs 
presented in FIGURES 6A-6F (CDRLs) and FIGURES 7A-7E (CDRHs). 
[000143]The structure and properties of CDRs within a naturally occurring antibody has been 
described, supra. Briefly, in a traditional antibody, the CDRs are embedded within a framework 
in the heavy and light chain variable region where they constitute the regions responsible for 
antigen binding and recognition. A variable region comprises at least three heavy or light chain 
CDRs, see, supra (Kabat et aL, 1991, Sequences ofProtems of Immunological Interest, Public 
Health Service N.I.H., Bethesda, MD; see, also Chothia and Lesk, 1987. J. Mol. Biol. 196:901- 
917; Chothia et al., 1989, Nature 342: 877-883), within a framework region (designated 
framework regions 1-4, FR1, FR2, FR3, and FR4, by Kabat eta!., 1991, supra\ see, also Chothia 
and Lesk, 1987, supra). The CDRs provided herein, however, may not only be used to define 
the antigen binding domain of a traditional antibody structure, but may be embedded in a variety 
of other polypeptide structures, as described herein. 

[000144]ln one aspect, the CDRs provided are a (a) a CDRL selected from the group consisting 
of (i) a CDRL1 selected from the group consisting of SEQ ID NOs: 189-21 7; (ii) a CDRL2 
selected from the group consisting of SEQ ID NO:21 8-233; (lii) a CDRL3 selected from the 
group consisting of SEQ ID NO:234-274; and (iv) a CDRL of (i), (ii) and (lii) that contains one or 
more amino acid substitutions, deletions or insertions of no more than five, four, three, two, or 
one amino acids; (B) a CDRH selected from the group consisting of (i) a CDRHI selected from 
the group consisting of SEQ ID NO:275-299; (ii) a CDRH2 selected from the group consisting of 
SEQ ID NO:300-331; (ili) a CDRH3 selected from the group consisting of SEQ ID NO:332-372; 
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and (iv) a CDRLHof (I), (ii) and (iii) that contains one or more amino acid substitutions, deletions 
or insertions of no more than five, four, three, two, or one amino acids amino acids. 
[000145]in yet another aspect, variant forms of the CDRs are provided that have at least 80%, 
85%, 90% or 95% sequence identity to a CDR sequence listed in FIGURES 6A-6F and 
FIGURES 7A-7E. 
[000146] 

[000147]ln yet another aspect, the CDRs disclosed herein include consensus sequences 
derived from groups of related monoclonal antibodies. As described herein, a "consensus 
sequence" refers to amino acid sequences having conserved amino acids common among a 
number of sequences and variable amino acids that vary within a given amino acid sequences. 
The CDR consensus sequences provided include CDRs corresponding to each of CDRL1, 
CDRL2, CDRL3. CDRH1 , CDRH2 and CDRH3. 

[000148]CQnsensus sequences were determined using a standard phyiogenic analysis 
approach of the CDRs corresponding to the U-Vl and U-Vh of anti-HB-EGF antibodies. First, in 
this approach, amino acid sequences corresponding to the entire variable domains of either U- 
Vl or U-Vh were converted to FASTA formatting for ease in processing comparative alignments 
and inferring phylogenies. Based on this comparison, each the light and heavy chain variable 
regions, respectivey were divided in phylogenetically related groups, i.e., the light chain variable 
regions were devided into six groups A, B, C, D, E, and F (see, FIGURE 12A and 12B), and the 
heavy chain variable regions were ddivided into seven groups A, B, C, D, E, F, and G (see, 
FIGURE 12C). Then, within each of these groups, comparison of each of the the CDRL1 , 
CDRL2, CDRL3, CDRH1, CDRH2, CDRH3 regions was used to define consensus collections. 
[000149]Group A of the light chain CDRs includes the following consensus collections: 

a. a CDRL1 of the generic formula XiSSQSLX2X3SDGX4TYlJ(5 (SEQ ID NO:1035). 

wherein 

Xi is K or R, 
Xz is L or V, 
X3 is H or Y. 
X4 is K or N, 
X5 is N, S or Y. 

b. a CDRL2 of the generic formula X1X2SNX3X4S (SEQ ID NO:1041), wherein 

Xi is E or K, 
X2 is I or V, 
XaisRorW, 
X4 is D or F. 

c. a CDRL3 of the generic fomiula X1QX2X3X4X5PX6X7 (SEQ ID NO:1046), wherein 
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is 1 or M, 


X2 


is A, G or S. 


X3 


is 1 or T, 


X4 


is H or Q, 


Xs 


is F. LorW. 


Xe 


is C, 1, H. LorT. 


X7 


is S or T. 



[000150]Group B of the light chain CDRs includes thefpllowing consensus collections: 

a. a CDRL1 of the generic formula RASQX1ISX2YLN (SEQ ID NO:1036), wherein 

Xi is R. S or T. 

X2 is R or S. 

b. a CDRL2 of the generic formula X1X2SX3LQS (SEQ ID NO:1042), wherein 

Xi is A or T, 
X2 is A, E or V, 
X3 is S or T. 

c. a CDRL3 of the generic formula QQX1X2X3X4X5IT (SEQ ID NO:1047). wherein 

Xi is I or S, 
X2 is F or Y. 
X3 is F, I, SorY, 
X4 is A, S or T, 
X5 is P or S. 

[000151]Group C of the light chain CDRs includes the following consensus collections: 

a. a CDRL1 of the generic formula RASQX1IX2X3X4LX5 (SEQ ID NO:1037), wherein 

Xi is D, G. S or T. 

X2 is A, R or S, 

X3 isH, I, N. R, SorT. 

X4is D.WorY. 

X5 is A, G or N. 

b. a CDRL2 of the generic formula X1ASX2LQS (SEQ ID NO: 1043), wherein 

Xi Is A or V, 
X2 is S or T. 

c. a CDRL3 of the generic formula X1X2X3X4X5X6X7X8T (SEQ ID NO:1048). wherein 

Xi is L or Q, 
X2 is K. N or Q. 
X3 is A. H. S or Y, 
X4 is H, N or Y. 
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X5 is N. S or T. 
Xeis A, F, I.T. VorY, 
X7 is P or no amino acid. 
Xa is F, L or P. 

[000152]Group D of the light chain CDRs includes the following consensus collections: 

a. a CDRL1 of the generic formula QASQDIX1X2X3LN (SEQ ID NO:1038). wherein 

Xi is S or T, 
X2 is D or N. 
X3 is S or Y. 

b. a CDRL2 of the generic formula DASXiLET (SEQ ID NO: 1044). wherein 

Xi is I or N. 

c. a CDRL3 of the generic formula QX1X2DX3LPX4X5 (SEQ ID NO: 1049). wherein 

Xi is H or Q. 

X2 is C or Y. 

X3 is D. I. N. S or Y. 

X4 is F, I or L. 

Xs is A. S or T. 

[000153]Group E of the light chain CDRs includes the following consensus collections: 

a. a CDRL1 of the generic formula RASQXi\/X2X3X4X5LA (SEQ ID NO:1039). wherein 

Xi is S or T. 
X2 is I or S, 
X3 is R or S. 

X4 is S, N or no amino acid. 
X5 is Y or no amino acid. 

b. a CDRL2 of the generic formula GASSRAT (SEQ ID NO:223) 

c. a CDRL3 of the generic fonnula QQX1X2X3X4PX5X6X7 (SEQ ID NO: 1050). wherein 

Xi is H or Y, 

X2 is G or N, 

X3 is N or S, 

X4 is SorW, 

X5 is P or no amino acid, 

XeisRorW, 

X7 is S or T. 

[000154]Group F of the light chain CDRs includes the following consensus collections: 

a. a CDRL1 of the generic formula KSSQX1X2LX3X4SNNKNYLX5 (SEQ ID NO:1040). 

wherein 
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Xi is N or S, 

XzlslorV. 
X3 is D or Y. 
X4 is N, R or S, 
X5 is A or V. 

b. a CDRL2 of the generic formula WASXiRES (SEQ ID NO:1045). wherein 

Xi is A or T. 

c. a CDRL3 of the generic formula X1QYX2X3X4X5X6X7F (SEQ ID NO: 1051), wherein 



X, 


is H or Q, 


X2 


is F or Y. 


X3 


is G, 1 or S. 


X4 


is F, 1 or T. 


Xs 


is M, P, S or T, 


Xe 


is F, L, RorW. 


X7 


is S or T 



[000155IGroup A of the heavy chain CDRs includes the following consensus collections: 

a. a CDRH1 of the generic fonnula GYTX1TX2X3X4X5X6 (SEQ ID NO:1052). wherein 

Xi is F or L, 

X2 is E, G or S, 
X3 is H, Lor Y, 
X4 is G, S or Y. 
X5 is I or M, 
Xe is H or S. 

b. a CDRH2 of the generic fomiula XiX2X3X4X5X6GX7TX8XgXioQKXiiXi2 (SEQ ID 
NO: 1058), wherein 



X, 


isSorW, 


X2 


is F or 1, 


X3 


is D, N or S, 


X4 


is A, P. 


X5 


is E, N or S, 


Xe 


is D, N or S, 


X7 


is E. G or N. 


Xe 


is 1 or N, 


X9 


is C, H or Y. 



X10 is A or T, 
X11 is F or L, 
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Xi2 is D or G. 

c. a CDRH3 of the generic formula X1X2X3X4X5X6X7X8X9X10X11DX12 (SEQ ID NO:1065). 

wherein 

Xi is E or S. 

X2 is D. G or no amino acid. 
X3 is D. N or no amino acid. 
X4 is G or no amino acid, 
X5 is G or no amino acid, 
Xe Is W, Y or no amino acid, 
X7 is I. Nor Y. 
Xe is A or Y, 
Xgis G. Vor Y, 
X10 is A, F or G, 
X11 is F, L or M, 
X12 is V or Y. 

[000156]Group B of the heavy chain CDRs includes the following consensus collections: 

a. a CDRH1 of the generic formula GYX1FTSYWIG (SEQ ID NO:1053). wherein 

Xi Is R or S. 

b. a CDRH2 of the generic fonnula IIYPX1DSDX2RYSPSFQG (SEQ ID NO:1059). 

wherein 

Xi is D or G, 
X2 is A, I or T. 

c. a CDRH3 of the generic formula QXiX2X3X4X5X6X7XeX9XioXii YX12X13X14DX15 (SEQ 
ID NO: 1066), wherein 

Xi is G or no amino acid, 
X2isK, LorY. 
X3 is A, G or S, 
X4 is S, V or Y, 
X5 Is A or G, 

Xg is G or no amino acid, 
X7 is T or no amino acid, 
Xs is S or no amino acid, 
X9 is Y or no amino acid, 
X10 is Wor Y, 
X11 is G, S or Y, 
X12 is F or Y, 
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Xi3 is G or no amino acid, 
Xi4 is M or no amino acid, 
Xi5 is V or Y. 

[000157]Group C of the heavy chain CDRs Includes the following consensus collections: 

a. a CDRH1 of the generic formula GFTFX1SX2X3MH (SEQ ID NO: 1054). wherein 

Xi is R or S, 
X2 is H or Y. 
X3 is D or G. 

b. a CDRH2 of the generic formula X1IX2X3DGSX4X5X6YX7DSVX8G (SEQ ID NO:1060). 

wherein 





isForV, 


X2 


is S or W. 


X3 


is D, S or Y, 


X4 


is 1, N or T. 


X5 


is K or Q, 


Xe 


is N. RorY. 


X7 


is A. TorV, 


Xe 


is K or R. 



c, a CDRH3 of the generic formula X1X2X3X4X5X6X7X8X9X10X1 1X12X13X14 (SEQ ID 
NO:1067). wherein 

Xi is D, G, L, S or no amino acid, 

X2 is G, H, W, Y or no amino acid, 

X3 is A, F, W, Y or no amino acid, 

X4 is D, G. Q. T or no amino acid, 

X5 is G, I. Q, S or no amino acid, 

Xe is A, D, N, Q, S or no amino acid, 

X7 is G, Y or no amino acid, 

Xe is D, Y or no amino acid, 

X9 is Y or no amino acid, 

X10 is A, E, N or Y, 

Xnis G, P, T, VorY, 

X12 is F or I, 

Xi3 is D or Q, 

Xi4 is C. H, VorY. 

[000158]Group D of the heavy chain CDRs includes the following consensus collections: 
a. a CDRH1 of the generic fomiula GFX1FSX2YX3MX4 (SEQ ID NO: 1055), wherein 
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Xi is P or T, 

X2 is A, R or S. 
X3 is A or S, 
X4 is N or S. 

b. a CDRH2 of the generic formula X1ISX2SX3X4X5X6YYADSVKG (SEQ ID NO:1061). 

wherein 

Xi is A. H or Y, 
X2 is G, R or S. 
X3 is G or S, 
X4 is G. R or S, 
X5 is S. T or Y, 
Xe is I or T. 

c. a CDRH3 of the generic formula X1X2X3X4X5X6X7X8X9X10X11X12X13X14X15X16X17DX18 
(SEQ ID NO: 1068), wherein 



X, 


is E, D or no amino acid, 


X2 


is G, R or no amino acid, 


X3 


is 1. V. Y or no amino acid, 


X4 


Is A, G. L or N, 


X5 


IS A, G, V or W, 


Xe 


s A, N, Ror T, 


Xr 


s G, N, P or no amino acid, 


Xe 


s G, T, no amino acid. 


X9 


s A or no amino acid. 


X10 


is D, E or no amino acid, 


X,i 


is S, Y or no amino acid. 


X12 


is G, Y or no amino acid, 


Xi3 


is N, Y or no amino acid. 


Xi4 


is Y or no amino acid, 


Xi5 


is D, Y or no amino acid, 


X16 


is A, G or no amino acid. 


Xl7 


is F or M, 


X18 


is 1, VorY. 



[000159]Group E of the heavy chain CDRs Includes the following consensus collections: 
a. a CDRH1 of the generic formula GX1SX2SX3X4X5X6X7WX8 (SEQ ID NO:1056), 

wherein 

Xi is D or G, 
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Xzis F. lorV, 

X3 is R. S or no amino acid. 

X4 Is G, Y or no amino acid, 

X5 is D, G. S or no amino acid. 

Xe is A. S or Y. 

X7 is A or Y. 

Xa is N or S. 

b. a CDRH2 of the generic fomnula X1X2X3X4X5X6X7X8X9X10X11YX12X13SX14KS (SEQ ID 
NO: 1062). wherein 



X, 


is E, R or Y, 


Xa 


is 1 or T, 


X3 


is H. N or Y. 


X4 


is C, H, S. T or Y, 


Xs 


is S or R, 


Xe 


is G or S, 


X7 


is G. K. SorT. 


Xe 


isTorW. 


X9 


isNorY, 



X10 is N or no amino acid, 
X11 is D or no amino acid, 
X12 is A or N, 
Xi3 is P or V. 
Xi4 is Lor V. 
c. a CDRH3 of the generic formula 
X1X2X3X4X5X6X7X8X9X10X11X12X13X14X15X16X17X18X19X20X21X22X23 (SEQ ID NO:1069), wherein 
Xi is A. D. G. S or T. 

X2 is A, E, G. L, N, R, Y or no amino acid. 
X3 is A, G, L, N, R, T, Y or no amino acid. 
X4 is D. G, R, S, V, Y or no amino acid, 
X5 is A, G. I, S, V, Y or no amino acid, 
Xe is F, G. L, R, V or no amino acid. 
X7 is L, T. Y or no amino acid. 
Xs Is Y or no amino acid. 
Xg is Y or no amino acid, 
X10 is D or no amino acid. 
X11 Is S or no amino acid. 
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Xi2 


is 


S or no amino acid, 


Xi3 


is 


G or no amino acid, 


Xi4 


is 


D, L, IVl, S, Y or no amino acid, 


Xi5 


is 


H, 1, P, V, W or no amino acid, 


Xi6 


is 


F, G, L, R, S, Y or no amino acid. 


Xi7 


is 


D, F, V, W, Y or no amino acid, 


Xi8 


is 


C, F. L. P.SorY, 


Xi9 


is 


D, F. G or Y. 


X20 


Is 


A. C. G. P, R. V or Y, 


X21 


is 


F, L, M, S or no amino acid, 


X22 


is 


A, D or no amino acid, 


X23 


is 


1, L, V. Y or no amino acid. 



[000160]Group F of the heavy chain CDRs includes the following consensus collections: 

a. a CDRH1 of the generic formula GFSLSNARMGVS (SEQ ID NO:279). 

b. a CDRH2 of the generic formula XilFSNDEKSYSTSLKS (SEQ ID NO:1063). wherein 

Xi is H or L 

c. a CDRH3 of the generic fomiula X1YSSGWX2X3YGX4X5DX6 (SEQ ID NO: 1070). 

wherein 

Xi is M or V, 

X2 is S or no amino acid, 

X3 is F or no amino acid, 

X4 is V or no amino acid, 

X5 Is F or M, 

Xeis Vor Y. 

[000161]Group G of the heavy chain CDRs includes the following consensus collections: 

a. a CDRH1 of the generic formula GFSLXiTGGVGVG (SEQ ID NO:1057), wherein 

Xi is S or N. 

b. a CDRH2 of the generic fomnula LIYWNX1X2KRYSPSLX3S (SEQ ID NO: 1064), 
wherein 

Xi is D or V. 
X2 is D or E. 
X3 is K or R. 

c. a CDRH3 of the generic formula RX1X2X3PFX4Y (SEQ ID NO:1071), wherein 

Xi is G. H, L, N or R. 
X2 is E, TorW, 
X3 is L, N. T or V. 
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X4 is D or E. 

[000162]ln another approach, consensus sequences may be determined by keeping the CDRs 
contiguous within the same sequence corresponding to a U-Vl or U-Vh- Briefly, in this approach, 
amino acid sequences corresponding to the entire variable domains of either U-Vl or U-Vh are 
converted to FASTA formatting for ease in processing comparative alignments and Inferring 
phylogenies. Next, framework regions of these sequences are replaced with an artificial linker 
sequence so that examination of the CDRs alone is performed without introducing any amino 
acid position weighting bias due to coincident events (e.g., such as unrelated antibodies that 
serendipitousty share a common germline framework heritage) whilst still keeping CDRs 
contiguous within the same sequence corresponding to a U-V| or U-Vh. U-Vl or U-Vh sequences 
of this format are then subjected to sequence similarity alignment interrogation using a program 
that employs a standard ClutalW-like algorithm (see. Thompson et al., 1994, Nucleic Acids Res. 
22:4673-4680). This program likewise generates phylograms (phylogenic tree illustrations) 
based on sequence similarity alignments using either UPGMA (unweighted pair group method 
using arithmetic averages) or Neighbor-Joining methods (see, Saitou and Nei. 1987, Molecular 
Biology and Evolution 4:406-425) to construct and illustrate similarity and distinction of sequence 
groups via branch length comparison and grouping. Both methods produce similar results to 
determine consensus sequence collections within the individual groups. 
[0001 63] In some cases the antigen binding protein comprises at least one CDRL1 , CDRL2, or 
CDRL3 having one of the above consensus sequences. In some cases, the antigen binding 
protein comprises at least one CDRH1, CDRH2, or CDRH3 having one of the above consensus 
sequences. In other cases, the antigen binding protein comprises at least two CDRLs according 
to the above consensus sequences, and/or at least two CDRHs according to the above 
consensus sequences. In one aspect, the CDRLs and/or CDRHs are derived from different 
groups. In other cases, the antigen binding protein comprises at least two CDRLs from the 
same group A. B, C. D. E. or F and/or at least two CDRHs from the same group A, B. C, D. E. F, 
or G. In other aspects, the antigen binding protein comprises all three CDRL1, CDRL2, and 
CDRL3 sequences from the same of the above groups A, B. 0, D, E. or F, and/or all three 
CDRH1, CDRH2, and CDRH3 sequence from the same of the above groups A, B. C. D, E, F, or 
G. 

[000164] 

D. Exemplary Antigen Binding Proteins 

[000165] According to one aspect, an isolated antigen binding protein is provided that binds HB- 
EGF comprising (A) one or more light chain complementary determining regions (CDRLs) 
selected from the group consisting of: (i) a CDRL1 selected from the group consisting of SEQ ID 
NO:189-217; (ii) a CDRL2 selected from the group consisting of SEQ ID NO:218-233; (iii) a 
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CDRL3 selected from the group consisting of SEQ ID NO:234-274; and (Iv) a CDRL of (i), (ii) 
and (iii) that contains one or more amino acid substitutions, deletions or insertions of no more 
than five, four, three, four, two or one amino acids; (B) one or more heavy chain complementary 
determining regions (CDRHs) selected from the group consisting of: (I) a CDRH1 selected from 
the group consisting of SEQ ID NO:275-299; (ii) a CDRH2 selected from the group consisting of 
SEQ ID NO:300-331; (iii) a CDRH3 selected from the group consisting of SEQ ID NO:332-372; 
and (iv) a CDRH of (i), (Ii) and (ill) that contains one or more amino acid substitutions, deletions 
or Insertions of no more than five, four, three, four, two or one amino acids; or (C) one or more 
light chain CDRLs of (A); and (D) one or more heavy chain CDRHs of (B). 
[000166]ln yet another embodiment, the isolated antigen binding protein may comprise (A) a 
CDRL selected from the group consisting of (1) a CDRL1 selected from the group consisting of 
SEQ ID NO: 189-21 7; (Ii) a CDRL2 selected from the group consisting of SEQ ID NO:21 8-233; 
and (iii) a CDRL3 selected from the group consisting of SEQ ID NO:234-274; (B) a CDRH 
selected from the group consisting of (i) a CDRH1 selected from the group consisting of SEQ ID 
NO:275-299; (ii) a CDRH2 selected from the group consisting of SEQ ID NO:300-331; and (iii) a 
CDRH3 selected from the group consisting of SEQ ID NO:332-372; or (C) one or more light 
chain CDRLs of (A); and (D) one or more heavy chain CDRLs of (B). In one embodiment, the 
isolated antigen binding protein may include (A) a CDRL1 of SEQ ID NO:189-217, a CDRL2 of 
SEQ ID NO:218-233, and a CDRL3 of SEQ ID NO:234-274, and (B) a CDRH1 of SEQ ID 
NO:275-299, a CDRH2 of SEQ ID NO:300-331, and a CDRH3 of SEQ ID NO:332-372. 
[0001 67] In another embodiment, the antigen binding protein comprises a variable light chain 
(Vl) has at least 80%, 85%, 90% or 95% sequence identity with an amino acid sequence 
selected from the group consisting of SEQ ID NO:94-141 . and/or the variable heavy chain (Vh) 
has at least 80%, 85%, 90% or 95% sequence identity with an amino acid sequence selected 
from the group consisting of SEQ ID NO:142-186. In a further embodiment, the Vl is selected 
from the group consisting of SEQ ID NO:94-141 , and/or the Vh is selected from the group 
consisting of SEQ ID NO: 142-1 86. 

[000168]ln another aspect, also provided is an isolated antigen binding protein that specifically 
binds to an epitope containing at least one IHGE-containing epitope and/or EGF-like epitope of 
HB-EGF. 

[0001 69] In a further aspect, there is a provision of an isolated antigen binding protein that binds 
HB-EGF, the antigen binding protein Including (A) a light chain complementary determining 
region (CDRL) selected from the group consisting of (i) a CDRL3 selected from the group 
consisting of SEQ ID NO:234-274. (ii) a CDRL3 that differs in amino acid sequence from the 
CDRL3 of (i) by an amino acid addition, deletion or substitution of not more than two amino 
acids; (iii) a CDRL3 amino acid sequence selected from the group consisting of 
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X1QX2X3X4X5PX6X7 (SEQ ID NO: 1046). wherein Xi is selected from the group consisting of I and 
M, X2 is selected from the group consisting of A. G and S, X3 is selected from the group 
consisting of I and T, X4 is selected from the group consisting of H and Q, X5 is selected from the 
group consisting of F. L and W. Xe is selected from the group consisting of C, I, H, L and T, X7 is 
selected from the group consisting of S and T; QQX1X2X3X4X5IT (SEQ ID NO: 1047), wherein Xi 
is selected from the group consisting of I and S. X2 is selected from the group consisting of F 
and Y, X3 is selected from the group consisting of F, I, S and Y. X4 is selected from the group 
consisting of A. S and T. X5 is selected from the group consisting of P and S; 
X1X2X3X4X5X6X7X8T (SEQ ID NO: 1048), wherein Xi is selected from the group consisting of L 
and Q. X2 is selected from the group consisting of K, N and Q. X3 is selected from the group 
consisting of A, H, S and Y, X4 is selected from the group consisting of H. N and Y. X5 is 
selected from the group consisting of N, S and T, Xe is selected from the group consisting of A, 
F, 1, T, V and Y, X7 is selected from the group consisting of P and no amino acid. Xs is selected 
from the group consisting of F, L and P; QX1X2DX3LPX4X5 (SEQ ID NO: 1049). wherein Xi is 
selected from the group consisting of H and Q, X2 is selected from the group consisting of C and 
Y. X3 is selected from the group consisting of D. I. N. S and Y. X4 is selected from the group 
consisting of F. I and L. X5 is selected from the group consisting of A, S and T; 
QQX1X2X3X4PX5X6X7 (SEQ ID NO: 1050). wherein Xi is selected from the group consisting of H 
and Y. X2 is selected from the group consisting of G and N, X3 is selected from the group 
consisting of N and S, X4 is selected from the group consisting of S and W, X5 Is selected from 
the group consisting of P and no amino acid, Xe is selected from the group consisting of R and 
W, X7 Is selected from the group consisting of S and T; and X1QYX2X3X4X5X6X7F (SEQ ID 
NO: 1051), wherein Xi is selected from the group consisting of H and Q, X2 is selected from the 
group consisting of F and Y. X3 is selected from the group consisting of G. I and S, X4 is selected 
from the group consisting of F. I and T, X5 is selected from the group consisting of M. P. S and 
T. Xe is selected from the group consisting of F, L. R and W. X7 is selected from the group 
consisting of S and T; and/or (B) a heavy chain complementary determining region (CDRH) 
selected from the group consisting of (i) a CDRH3 selected from the group consisting of SEQ ID 
NOs:332-372, (ii) a CDRH3 that differs in amino acid sequence from the CDRH3 of (i) by an 
amino acid addition, deletion or substitution of not more than two amino acids; and (iii) a CDRH3 
amino acid sequence selected from the group consisting of X1X2X3X4X5X6X7X8X9X10X11DX12 
(SEQ ID NO: 1065). wherein Xi is selected from the group consisting of E and S. X2 is selected 
from the group consisting of D, G and no amino acid, X3 is selected from the group consisting of 
D. N and no amino acid. X4 is selected from the group consisting of G and no amino acid. X5 is 
selected from the group consisting of G and no amino acid. Xe is selected from the group 
consisting of W, Y and no amino acid, X7 is selected from the group consisting of I. N and Y, Xs 
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is selected from the group consisting of A and Y, X9 Is selected from the group consisting of G, V 
and Y, X10 is selected from the group consisting of A, F and G, is selected from the group 
consisting of F, L and M, X12 is selected from the group consisting of V and Y; 
QX1X2X3X4X5X6X7X8X9X10X11YX12X13X14DX15 (SEQ ID NO:1066), wherein Xi is selected from the 
group consisting of G and no amino acid, X2 is selected from the group consisting of K, L and Y. 
X3 is selected from the group consisting of A, G and S, X4 Is selected from the group consisting 
of S, V and Y. X5 is selected from the group consisting of A and G. Xe is selected from the group 
consisting of G and no amino acid, X7 is selected from the group consisting of T and no amino 
acid, Xfi is selected from the group consisting of S and no amino acid, X9 is selected from the 
group consisting of Y and no amino acid, X10 is selected from the group consisting of W and Y, 
X11 Is selected from the group consisting of G, S and Y, X12 is selected from the group consisting 
of F and Y, X13 Is selected from the group consisting of G and no amino acid, X14 Is selected 
from the group consisting of M and no amino acid, X15 is selected from the group consisting of V 
and Y; X1X2X3X4X5X6X7X8X9X10X1 1X12X13X14 (SEQ ID NO: 1067), wherein Xi is selected from the 
group consisting of D, G, L, S and no amino acid, X2 is selected from the group consisting of G, 
H. W, Y and no amino acid, X3 is selected from the group consisting of A, F. W, Y and no amino 
acid, X4 is selected from the group consisting of D, G, Q, T and no amino acid. X5 is selected 
from the group consisting of G, I, Q, S and no amino acid, Xe is selected from the group 
consisting of A, D, Xe is selected from the group consisting of D, Y and no amino acid, Xg is 
selected from the group consisting of Y and no amino acid, X10 is selected from the group 
consisting of A, E, N and Y, Xn is selected from the group consisting of G, P, T, V and Y, X12 is 
se Xi4 is selected from the group consisting of C, H, V and Y; 

X1X2X3X4X5X6X7X8X9X10X11X12X13X14X15X16X17DX18 (SEQ ID NO:1068), wherein Xi Is selected 
from the group consisting of E, D and no amino acid. X2 Is selected from the group consisting of 
G, R and no amino acid, X3 is selected from the group consisting of 1. V, Y and no amino acid, X4 
is selected from the group consisting of A, G, L and N, X5 is selected from the group consisting 
of A, G. V and W, Xe is selected from the group consisting of A, N, R and T. X7 is selected from 
the group consisting of G, N, P and no amino acid, Xs is selected from the group consisting of G, 
T and no amino acid, Xg Is selected from the group consisting of A and no amino acid, X10 is 
selected from the group consisting of D, E and no amino acid. Xn is selected from the group 
consisting of S, Y and no amino acid, X12 is selected from the group consisting of G, Y and no 
amino acid, X13 is selected from the group consisting of N, Y and no amino acid, X14 Is selected 
from the group consisting of Y and no amino acid. X15 is selected from the group consisting of D, 
Y and no amino acid, Xie Is selected from the group consisting of A, G and no amino acid, X17 is 
selected from the group consisting of F and M, Xis is selected from the group consisting of I, V 
and Y; XiX2X3X4X5XeX7X8X9XioXi 1X12X13X1 4X15X16X17X18X19X20X21X22X23 (SEQ ID NO: 1069). 
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wherein Xi is selected from tlie group consisting of A, D. G. S and T, X2 is selected from the 
group consisting of A. E, G. L. N, R, Y and no amino acid, X3 is selected from the group 
consisting of A, G. L. N, R, T, Y and no amino acid, X4 is selected from the group consisting of 
D. G, R, S, V, Y and no amino acid, X5 is selected from the group consisting of A. G, I, S, V, Y 
and no amino acid, Xe is selected from the group consisting of F, G, L, R, V and no amino acid, 
X7 is selected from the group consisting of L, T, Y and no amino acid, Xe is selected from the 
group consisting of Y and no amino acid, X9 is selected from the group consisting of Y and no 
amino acid, X10 is selected from the group consisting of D and no amino acid, Xn is selected 
from the group consisting of S and no amino acid, X12 is selected from the group consisting of S 
and no amino acid, X13 is selected from the group consisting of G and no amino acid, X14 is 
selected from the group consisting of D, L, M, S, Y and no amino acid, X15 is selected from the 
group consisting of H, I, P, V, W and no amino acid, X16 is selected from the group consisting of 
F, G, L, R, S, Y and no amino acid, X17 is selected from the group consisting of D, F, V, W, Y 
and no amino acid, X^e is selected from the group consisting of C, F, L, P, S and Y, X19 is 
selected from the group consisting of D, F. G and Y. X20 is selected from the group consisting of 
A. C, G, P, R, V and Y, X21 is selected from the group consisting of F. L. M, S and no amino 
acid, X22 is selected from the group consisting of A, D and no amino acid, X23 is selected from 
the group consisting of I, L, V, Y and no amino acid; X1YSSGWX2X3YGX4XSDX6 (SEQ ID 
NO: 1070). wherein Xi is selected from the group consisting of M and V. X2 is selected from the 
group consisting of S and no amino acid, X3 is selected from the group consisting of F and no 
amino acid, X4 is selected from the group consisting of V and no amino acid, X5 is selected from 
the group consisting of F and M, Xe is selected from the group consisting of V and Y; and 
RX1X2X3PFX4Y (SEQ ID NO: 1071), wherein Xi is selected from the group consisting of G, H, L, 
N and R, X2 is selected from the group consisting of E. T and W, X3 is selected from the group 
consisting of L, N, T and V. X4 Is selected from the group consisting of D and E. 
[000170]ln one embodiment, the isolated antigen binding protein further comprises (A) a CDRL 
selected from the group consisting of: (i) a CDRL1 selected from the group consisting of SEQ ID 
NO:189-217; (ii) a CDRL1 that differs in amino acid sequence from the CDRL1 of (i) by an amino 
acid addition, deletion or substitution of not more than two amino acids; (iii) a CDRL1 amino acid 
sequence selected from the group consisting of X1SSQSLX2X3SDGX4TYLX5 (SEQ ID NO:1035). 
wherein Xi is selected from the group consisting of K and R. X2 is selected from the group 
consisting of L and V, X3 is selected from the group consisting of H and Y, X4 is selected from 
the group consisting of K and N. X5 is selected from the group consisting of N, S and Y; 
RASQX1ISX2YLN (SEQ ID NO:1036), wherein Xi is selected from the group consisting of R, S 
and T, X2 is selected from the group consisting of R and S; RASQX1IX2X3X4LX5 (SEQ ID 
NO: 1037). wherein Xi is selected from the group consisting of D. G, S and T, X2 is selected from 
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the group cx)nsisting of A, R and S, X3 is selected from the group consisting of H, I, N. R, S and 
T, X4 is selected from the group consisting of D, W and Y, X5 is selected from the group 
consisting of A, G and N; QASQDIX1X2X3LN (SEQ ID NO:1038), wherein Xi is selected from the 
group consisting of S and T, X2 is selected from the group consisting of D and N, X3 is selected 
from the group consisting of S and Y; RASQX1VX2X3X4X5LA (SEQ ID NO: 1039), wherein Xi is 
selected from the group consisting of S and T, X2 is selected from the group consisting of I and 
S, X3 is selected from the group consisting of R and S. X4 is selected from the group consisting 
of S. N and no amino acid, X5 is selected from the group consisting of Y and no amino acid; and 
KSSQX1X2LX3X4SNNKNYLXS (SEQ ID NO: 1040). wherein Xi is selected from the group 
consisting of N and S, X2 is selected from the group consisting of I and V, X3 is selected from the 
group consisting of D and Y. X4 is selected from the group consisting of N, R and S, X5 Is 
selected from the group consisting of A and V; or (Iv) a CDRL2 selected from the group 
consisting of SEQ ID NO:218-233; (v) a CDRH2 that differs in amino acid sequence from the 
CDRL2 of (iv) by an amino acid addition, deletion or substitution of not more than two amino 
acids; or (vi) a CDRI2 amino acid sequence selected from the group consisting of XtX2SNX3X4S 
(SEQ ID NO: 1041). wherein Xi is selected from the group consisting of E and K, X2 is selected 
from the group consisting of I and V, X3 is selected from the group consisting of R and W, X4 is 
selected from the group consisting of D and F; X1X2SX3LQS (SEQ ID NO: 1042). wherein Xi is 
selected from the group consisting of A and T, X2 is selected from the group consisting of A, E 
and V, X3 is selected from the group consisting of S and T; X1ASX2LQS (SEQ ID NO: 1 043), 
wherein Xi is selected from the group consisting of A and V, X2 is selected from the group 
consisting of S and T; DASX1LET (SEQ ID NO:1044), wherein Xi is selected from the group 
consisting of I and N; GASSRAT (SEQ ID NO:223); and WASXiRES (SEQ ID NO:1045). 
wherein Xi is selected from the group consisting of A and T; or B) a CDRH selected from the 
group consisting of: (i) a CDRH1 selected from the group consisting of SEQ ID NO:275-299; (ii) 
a CDRH1 that differs in amino acid sequence from the CDRH1 of (i) by an amino acid addition, 
deletion or substitution of not more than two amino acids; (iii) a CDRH1 amino acid sequence 
selected from the group consisting of GYTX1TX2X3X4X5X6 (SEQ ID NO: 1052), wherein Xi is 
selected from the group consisting of F and L, X2 is selected from the group consisting of E, G 
and S, X3 is selected from the group consisting of H, L and Y, X4 is selected from the group 
consisting of G. S and Y, X5 is selected from the group consisting of I and M, Xs is selected from 
the group consisting of H and S; GYX1FTSYWIG (SEQ ID NO:1053). wherein Xi is selected 
from the group consisting of R and S; GFTFX1SX2X3MH (SEQ ID NO:1054). wherein Xi is 
selected from the group consisting of R and S. X2 is selected from the group consisting of H and 
Y, X3 Is selected from the group consisting of D and G; GFX1FSX2YX3MX4 (SEQ ID NO:1055), 
wherein Xi is selected from the group consisting of P and T, X2 is selected from the group 
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consisting of A, R and S, X3 Is selected from the group consisting of A and S, X4 is selected from 
the group consisting of N and S; GX1SX2SX3X4X5X6X7WX8 (SEQ ID NO: 1056). wherein Xi is 
selected from the group consisting of D and G, X2 is selected from the group consisting of F, I 
and V, X3 is selected from the group consisting of R, S and no amino acid, X4 is selected from 
the group consisting of G, Y and no amino acid, X5 is selected from the group consisting of D, G. 
S and no amino acid, Xg is selected from the group consisting of A, S and Y, X7 is selected from 
the group consisting of A and Y, Xs is selected from the group consisting of N and S; 
GFSLSNARMGVS (SEQ ID NO:279); and GFSLXiTGGVGVG (SEQ ID NO: 1057). wherein Xi is 
selected from the group consisting of S and N; (iv) a CDRH2 selected from the group consisting 
of SEQ ID NO:300-331 ; (v) a CDRH2 that differs in amino acid sequence from the CDRH2 of (iv) 
by an amino acid addition, deletion or substitution of not more than two amino acids; or (vi) a 
CDRH2 amino acid sequence selected from the group consisting of 

X1X2X3X4X5X6GX7TX8X9X10QKX11X12 (SEQ ID NO:1058). wherein Xi is selected from the group 
consisting of S and W, X2 is selected from the group consisting of F and I, X3 is selected from 
the group consisting of D, N and S, X4 is selected from the group consisting of A and P, X5 is 
selected from the group consisting of E, N and S, Xe is selected from the group consisting of D. 
N and S, X7 is selected from the group consisting of E, G and N. Xb is selected from the group 
consisting of I and N, X9 is selected from the group consisting of C. H and Y, X10 is selected from 
the group consisting of A and T, Xn is selected from the group consisting of F and L, X12 is 
selected from the group consisting of D and G; llYPXiDSDXsRYSPSFQG (SEQ ID NO: 1059), 
wherein Xi is selected from the group consisting of D and G, X2 is selected from the group 
consisting of A, I and T; X1IX2X3DGSX4X5X6YX7DSVX8G (SEQ ID NO;1060), wherein Xi is 
selected from the group consisting of F and V, X2 is selected from the group consisting of S and 
W. X3 is selected from the group consisting of D, S and Y. X4 is selected from the group 
consisting of I. N and T. X5 is selected from the group consisting of K and Q, Xe is selected from 
the group consisting of N. R and Y. X7 is selected from the group consisting of A, T and V, Xs is 
selected from the group consisting of K and R; X1ISX2SX3X4X5X6YYADSVKG (SEQ ID 
NO:1061), wherein X^ is selected from the group consisting of A, H and Y, X2 is selected from 
the group consisting of G, R and S, X3 is selected from the group consisting of G and S, X4 is 
selected from the group consisting of G, R and S, X5 is selected from the group consisting of S, 
T and Y, Xg is selected from the group consisting of I and T; 

X1X2X3X4X5X6X7X8X9X10X11YX12X13SX14KS (SEQ ID NO: 1062). wherein Xi is selected from the 
group consisting of E, R and Y, X2 is selected from the group consisting of I and T, X3 is selected 
from the group consisting of H. N and Y. X4 is selected from the group consisting of C, H, S. T 
and Y. X5 is selected from the group consisting of S and R, Xe is selected from the group 
consisting of G and S. X7 is selected from the group consisting of G. K, S and T. Xe Is selected 
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from the group consisting of T and W, Xg is selected from the group consisting of N and Y. Xio is 
selected from the group consisting of N and no amino acid, Xn Is selected from the group 
consisting of D and no amino acid, X12 is selected from the group consisting of A and N, X13 is 
selected from the group consisting of P and V, X14 is selected from the group consisting of L and 
V; X1IFSNDEKSYSTSLKS (SEQ ID NO:1063), wherein Xi is selected from the group consisting 
of H and LI; and LIYWNX1X2KRYSPSLX3S (SEQ ID NO: 1064). wherein Xi is selected from the 
group consisting of D and V, X2 is selected from the group consisting of D and E, X3 is selected 
from the group consisting of K and R. 

[000171]ln some embodiments, at least two of, or all three of CDRL1, CDRL2, and CDRL3 
sequences are derived from the same group A, B, C, D, E, or F of consensus sequences, and/or 
at least two, or all three of, CDRH1, CDRH2, and CDRH3 sequences are derived from the same 
group A, B, C, D, E, F, or G. In other cases CDRs from different consensus sequence groups 
are mixed and matched. 

[000172]ln yet another embodiment, the isolated antigen binding protein described hereinabove 
comprises the first amino acid sequence and the second amino acid sequence, both sequences 
of which are covalently bonded to each other. In a further embodiment, the first amino acid 
sequence of the Isolated antigen binding protein includes the CDRL3 of SEQ ID NO:234-274, 
CDRL2 of SEQ ID NO:218-233, and CDRL1 of SEQ ID NO:189-217. On the other hand, the 
second amino acid sequence of the isolated antigen binding protein comprises the CDRH3 of 
SEQ ID NO:332-372, CDRH2 of SEQ ID NO:300-331, and CDRH1 of SEQ ID NO:275-299. 
[000173]ln one aspect, the isolated antigen binding proteins provided herein can be a 
monoclonal antibody, a polyclonal antibody, a recombinant antibody, a human antibody, a 
humanized antibody, a chimeric antibody, a multispeclfic antibody, or an antibody fragment 
thereof. 

[0001 74] In another embodiment, the antibody fragment of the Isolated antigen binding proteins 
provided herein can be a Fab fragment, a Fab' fragment, an F(ab')2 fragment, an Fv fragment, a 
diabody, or a single chain antibody molecule. 

[0001 75] In a further embodiment, the isolated antigen binding protein provided herein is a 
human antibody and can be of the lgG1-, lgG2- lgG3- or lgG4-type. 

[000176lln yet another aspect, the isolated antigen binding protein provided herein can be coupled 
to a labeling group, such as radioisotope, radionuclide, a fluorescent group, an enzymatic group, 
a chemlluminescent group, a biotinyl group, or a predetermined polypeptide group, or an effector 
group, such as a radioisotope, a radionuclide, a toxin, a therapeutic group, or a 
chemotherapeutic group. Examples of a therapeutic or chemotherapeutic group are 
calicheamicin, auristatin-PE, geldanamycin, maytanaslne, or derivatives thereof. 
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[000177]ln yet other aspects, the invention includes antigen binding proteins competing with any 
of the above described antigen binding proteins. 

[000178]As will be appreciated by those in the art, for any antigen binding protein with more 
than one CDR from the depicted sequences, any combination of CDRs independently selected 
from the depicted sequences is useful. Thus, antigen binding proteins with one, two, three, four, 
five or six of independently selected CDRs can be generated. However, as will be appreciated 
by those in the art. specific embodiments generally utilize combinations of CDRs that are non- 
repetitive, e.g., antigen binding proteins are generally not made with two CDRH2 regions, etc. 
[000179]Some of the antigen binding proteins provided are discussed in more detail below. 

1. Antigen Binding Proteins And Binding Epitopes 

[000180]When an antigen binding protein is said to bind an epitope within specified residues of 
a polypeptide, such as HB-EGF, for example, what is meant is that the antigen binding protein 
specifically binds to a polypeptide consisting of the specified residues (e.g., a specified segment 
of HB-EGF). Such an antigen binding protein typically does not contact every residue within HB- 
EGF. Nor does every single amino acid substitution or deletion within HB-EGF, or the 
extracellular domain of HB-EGF, necessarily significantly affect binding affinity. Epitope 
specificity of an antigen binding protein can be determined in variety of ways. One approach, for 
example, involves testing a collection of overlapping peptides of about 15 amino acids spanning 
the sequence of the antigen and differing In increments of a small number of amino acids (e.g., 
three amino acids). The peptides are Immobilized within the wells of a microtiter dish. 
Immobilization can be effected by blotlnylating one terminus of the peptides. Optionally, different 
samples of the same peptide can be biotlnylated at the amino- and the cartx>xy-terminus and 
immobilized in separate wells for purposes of comparison. This is useful for Identifying end- 
specific antigen binding proteins. Optionally, additional peptides can be included by terminating 
at a particular amino acid of interest. This approach Is useful for Identifying end-specific antigen 
binding proteins to internal fragments of HB-EGF. An antigen binding protein or immunologically 
functional fragment is screened for specific binding to each of the various peptides. The epitope 
Is defined as occurring with a segment of amino acids that Is common to all peptides to which 
the antigen binding protein shows specific binding. Details regarding a specific approach for 
defining an epitope are set forth In Example 23. 

[0001 81] As demonstrated in Example 23, the antigen binding proteins provided herein are 
capable of binding at least one IHGE-containing epitope and/or an EGF-like domain of HB-EGF. 
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2. Competing Antigen Binding Proteins 

[000182]ln another aspect, antigen binding proteins are provided that connpete with one of the 
exemplified antibodies or functional fragments binding to the epitope described above for 
specific binding to HB-EGF. Such antigen binding proteins may also bind to the same epitope 
as one of the herein exemplified antigen binding proteins, or an overlapping epitope. Antigen 
binding proteins and fragments that compete with or bind to the same epitope as the exemplified 
antigen binding proteins are expected to show similar functional properties. The exemplified 
antigen binding proteins and fragments include those described above, Including those with the 
heavy and light chains, variable region domains and CDRs included In FIGURES 1, 2. 3, 4, 6. 
and 7. 

3. Human Antibodies and Humanlzation of Antibodies 

[000183]ln one embodiment, the HB-EGF antigen binding proteins are human or humanized 
antibodies. Human antibodies avoid many of the problems associated with antibodies that 
possess murine or rat variable and/or constant regions. The presence of such murine or rat 
derived proteins can lead to the rapid clearance of the antibodies or can lead to the generation 
of an immune response against the antibody by a patient. In order to avoid the utilization of 
murine or rat derived antibodies, fully human antibodies have been generated through the 
introduction of functional human antibody genetic loci into a rodent, other mammal or animal so 
that the rodent, other mammal or animal produces fully human antibodies. 
[000184]One method for generating fully human antibodies is through the use of XenoMouse® 
strains of mice that have been engineered to contain up to but less than 1000 kb-slzed germllne 
configured fragments of the human heavy chain locus and kappa light chain locus. See, 
Mendez et a/., 1997. Nature Genetics 15:146-156, and Green and Jakobovits, 1998. J. Exp, 
Med, 188 :483-495. The XenoMouse® strains are available from Abgenix, Inc. (Fremont, CA). 
[000185]The production of the XenoMouse® strains of mice is discussed and delineated in U.S. 
Patent Application Serial Nos. 07/466,008, filed January 12, 1990, 07/610.515, filed November 
8, 1990. 07/919,297. filed July 24, 1992, 07/922,649, filed July 30, 1992, 08/031,801, filed March 
15. 1993. 08/112,848, filed August 27. 1993, 08/234.145. filed April 28. 1994. 08/376.279. filed 
January 20, 1995. 08/430. 938. filed April 27. 1995. 08/464.584. filed June 5. 1995. 08/464,582. 
filed June 5. 1995. 08/463.191. filed June 5. 1995. 08/462.837. filed June 5. 1995. 08/486.853. 
filed June 5. 1995. 08/486.857. filed June 5. 1995. 08/486.859. filed June 5, 1996. 08/462.513. 
filed June 5, 1995, 08/724,752, filed October 2, 1996, 08/759.620, filed December 3, 1996. U.S. 
Publication 2003/0093820, filed November 30. 2001 and U.S. Patent Nos. 6,162,963, 
6,150,584, 6,114,598, 6,075.181, and 5,939,598 and Japanese Patent Nos. 3 068 180 B2. 3 
068 506 B2. and 3 068 507 B2. See, also European Patent No., EP 0 463 151 81. grant 
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publishedJune 12. 1996, International Patent Application No., WO 94/02602. published 
February 3, 1994. International Patent Application No.. WO 96/34096, published October 31, 
1996. WO 98/24893, published June 11, 1998, WO 00/76310, published December 21, 2000. 
The disclosures of each of the above-cited patents, applications, and references are hereby 
incorporated by reference in their entirety. 

[000186]ln an alternative approach, others, including GenPharm International, Inc., have utilized 
a "minilocus" approach. In the minilocus approach, an exogenous Ig locus is mimicked through 
the inclusion of pieces (individual genes) from the Ig locus. Thus, one or more Vh genes, one or 
more Dh genes, one or more Jh genes, a mu constant region, and usually a second constant 
region (preferably a gamma constant region) are formed into a construct for insertion into an 
animal. This approach is described in U.S. Patent No. 5,545,807 to Surani et al. and U.S. 
Patent Nos. 5.545.806, 5,625,825. 5.625,126, 5,633,425, 5.661,016, 5,770,429, 5.789,650. 
5,814,318. 5,877,397, 5,874,299, and 6,255,458 each to Lonberg and Kay, U.S. Patent No. 
5,591.669 and 6,023.010 to Krimpenfort and Berns, U.S. Patent Nos. 5,612.205. 5.721,367, and 
5,789,215 to Berns et ai, and U.S. Patent No. 5,643,763 to Choi and Dunn, and GenPharm 
International U.S. Patent Application Serial Nos. 07/574,748, filed August 29, 1990. 07/575,962, 
filed August 31, 1990. 07/810,279, filed December 17, 1991, 07/853,408, filed March 18. 1992, 
07/904,068. filed June 23, 1992, 07/990,860, filed December 16. 1992, 08/053.131. filed April 
26, 1993, 08/096,762. filed July 22. 1993, 08/155,301, filed November 18, 1993, 08/161,739, 
filed December 3, 1993. 08/165,699, filed December 10, 1993, 08/209.741, filed March 9, 1994, 
the disclosures of which are hereby incorporated by reference. See, also European Patent No. 
0 546 073 B1, International Patent Application Nos. WO 92/03918. WO 92/22645, WO 
92/22647. WO 92/22670. WO 93/12227, WO 94/00569, WO 94/25585, WO 96/14436, WO 
97/13852, and WO 98/24884 and U.S. Patent No. 5.981,175, the disclosures of which are 
hereby incorporated by reference in their entirety. 

[000187]Kirin has also demonstrated the generation of human antibodies from mice in which, 
through microcell fusion, large pieces of chromosomes, or entire chromosomes, have been 
introduced. See, European Patent Application Nos. 773 288 and 843 961 . the disclosures of 
which are hereby incorporated by reference. Additionally. KM^"^ mice, which are the result of 
cross-breeding of Kirin's Tc mice with Medarex's minilocus (Humab) mice have been generated. 
These mice possess the human IgH transchromosome of the Kirin mice and the kappa chain 
transgene of the Genpharm mice (Ishida et al., 2002, Cloning Stem Cells 4:91-102). 
[000188]Human antibodies can also be derived by in vitro methods. Suitable examples include 
but are not limited to phage display (CAT.'Morphosys, Dyax, Biosite/Medarex, Xoma, 
Symphogen, Alexion (formerly Proliferon), Affimed) ribosome display (CAT), yeast display, and 
the like. 
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E. Preparation of Antibodies 

[0001 89] Antibodies, as described herein, were prepared through the utilization of the 
XenoMouse® technology, as described herein. Such mice are capable of producing human 
immunoglobulin molecules and antibodies and are substantially deficient in the production of 
murine immunoglobulin molecules and antibodies. Technologies utilized for achieving 
production of human antibodies are disclosed in the patents, applications, and references 
disclosed herein. In some embodiments, transgenic production of mice and human antibodies is 
performed as disclosed in U.S. Patent Application Serial No. 08/759,620. filed December 3. 
1996 and International Patent Application Nos. WO 98/24893, published June 11, 1998 and WO 
00/76310, published December 21, 2000, the disclosures of which are hereby incorporated by 
reference. See, also Mendez et al., 1997, Nature Genetics 15:146-156, the disclosure of >A^ich 
is hereby incorporated by reference. 

[000190]Through the use of such technology, fully human monoclonal antibodies to a variety of 
antigens have been produced. Essentially, XenoMouse® lines of mice are immunized with an 
antigen of interest (e.g.,HB-EGF), lymphatic cells (such as B-cells) are recovered from the 
hyper-immunized mice, and the recovered lymphocytes are fused with a myeloid-type cell line to 
prepare immortal hybridoma cell lines. These hybridoma cell lines are screened and selected to 
identify hybridoma cell lines that produced antibodies specific to the antigen of interest. The 
supernatants might also be screened for immunoreactivity against fragments of HB-EGF to 
further map the different antibodies for binding to domains of functional interest on HB-EGF. 
The antibodies may also be screened for binding to other ligand of EGFR or its family members, 
other related human chemokines and against the rat, the mouse, and non-human primate, such 
as cynomolgus monkey, orthologues of HB-EGF, the last to determine species cross-reactivity. 
Provided herein are methods for the production of multiple hybridoma cell lines that produce 
antibodies specific to HB-EGF. Further, provided herein are characterization of the antibodies 
produced by such cell lines, including nucleotide and amino acid sequence analyses of the 
heavy and light chains of such antibodies. 

[0001 91] Alternatively, instead of being fused to myeloma cells to generate hybridomas, B cells 
can be directly assayed. For example, B cells can be isolated from hyperimmune XenoMouse® 
mice and allowed to proliferate and differentiate into antibody-secreting plasma cells. Antibodies 
from the cell supernatants are then screened by ELISA for reactivity against the HB-EGF 
immunogen. The supernatants might also be screened for immunoreactivity against fragments 
of HB-EGF to further map the different antibodies for binding to domains of functional interest on 
HB-EGF. The antibodies may also be screened for binding to other ligands of EGF receptor, or 
its family members, other related human chemokines and against the rat, the mouse, and non- 
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human primate, such as cynomoigus monkey, orthologues of HB-EGF, the last to determine 
species cross-reactivity. B cells from wells containing antibodies of interest may be immortalized 
by various methods including fusion to make hybridomas either from individual or from pooled 
wells, or by infection with EBV or transfection by known immortalizing genes and then plating in 
suitable medium. Alternatively, single plasma cells secreting antibodies with the desired 
specificities are then isolated using an HB-EGF-specific hemolytic plaque assay (Bat)cook et aL, 
1996, Proc. Natl. Acad. ScL USA 93:7843-48). Cells targeted for lysis are preferably sheep red 
blood cells (SRBCs) coated with the HB-EGF antigen. 

[0001 92] As discussed, supra, there are a number of isotypes of antibodies including without 
limitation the following: human lgG1, lgG2, lgG3 and lgG4. It will be appreciated that antibodies 
that are generated need not initially possess such an isotype but, rather the antibody as 
generated can possess any isotype and that the antibody can be isotype-switched by using the 
molecularly cloned V region genes or cloned constant region genes or cDNAs in appropriate 
expression vectors using conventional molecular biological techniques that are well known in the 
art and then expressing the antibodies in host cells using techniques known in the art 
[0001 93] In general, antibodies produced by the fused hybridomas were either human lgG2 
heavy chains or human lgG4 heavy chains with fully human kappa chains. Antibodies can also 
be of other human isotypes, including lgG1 or lgG3. The antibodies possessed high affinities, 
typically possessing a Kq of from about 10'^ through about 10"^^ M or below, when measured by 
solid phase and solution phase techniques. Antibodies possessing a Kd of at least 10'^ M are 
preferred to inhibit the activity of HB-EGF. Antibodies possessing a Kq of at least lO'^*^ M are 
also preferred to inhibit the activity of HB-EGF. Antibodies possessing a Kq of at least 10"^^ M 
are also preferred to inhibit the activity of HB-EGF. 

[000194]As will be appreciated, anti-HB-EGF antibodies can be expressed in cell lines other 
than hybridoma cell lines. Sequences encoding particular antibodies can be used to transfect a 
suitable mammalian host cell. During construction of appropriate vectors for transfection and 
subsequent expression of antibody, the antibody may be class-switched from one isotype to 
another, e.g., lgG4 antibodies may be class-switched to lgG2, by techniques known in the art. 
Transfection can be by any known method for introducing polynucleotides into a host cell, 
including, for example packaging the polynucleotide in a virus (or into a viral vector) and 
transducing a host cell with the virus (or vector) or by transfection procedures known in the art, 
as exemplified by U.S. Patent Nos. 4,399,216, 4,912,040. 4,740.461. and 4,959,455 (which 
patents are hereby incorporated herein by reference). The transformation procedure used 
depends upon the host to be transformed. Methods for Introducing heterologous 
polynucleotides into mammalian cells are well known in the art and Include dextran-mediated 
transfection, calcium phosphate precipitation, polybrene mediated transfection, protoplast fusion, 
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electroporation, encapsulation of the polynucleotide(s) in liposomes, and direct microinjection of 
the DNA into nuclei. 

[000195]Mammaiian cell lines available as hosts for expression are well known in the art and 
include many immortalized cell lines available from the American Type Culture Collection 
(ATCC). including but not limited to Chinese hamster ovary (CHO) cells, HeLa cells, baby 
hamster kidney (BHK) cells, monkey kidney cells (COS), human hepatocellular carcinoma cells 
(e.g., Hep G2). human epithelial kidney 293 cells, and a number of other cell lines. Cell lines of 
particular preference are selected through determining which cell lines have high expression 
levels and produce high amounts of anti-HB-EGF antibodies. 

[0001 96] Alternatively, these antibodies may be prepared from animals genetically engineered to 
make fully human antibodies or from an antibody display library made in bacteriophage, yeast, 
ribosome or E. co//. See, e.sf.,Clackson ef a/.,1991, A/afure 352:624-628. Marks ef a/.,1991, J. 
Mol. Biol. 222 : 581-597, Feldhaus and Siege!, 2004, J. Immunol. Methods. 290 :69-80. Groves 
and Osbourn, 2005, Expert Opin Biol Then 5:125-135 and Jostock and Dubel, 2005, Comb 
Chem High Throughput Screer). 8: 1 27-1 33. 

[0001 97]Another aspect relates to an isolated nucleic acid molecule encoding an HB-EGF 
antigen binding protein such as an antibody. Within the context herein, the term "isolated 
nucleic acid molecule", as used herein, means a polynucleotide of genomic, cDNA, or synthetic 
origin or some combination thereof, which by virtue of its origin, the "isolated nucleic acid 
molecule" (1) is not associated with all or a portion of a polynucleotide in which the "isolated 
polynucleotide" is found in nature, (2) is operably linked to a polynucleotide which it is not linked 
to in nature, or (3) does not occur in nature as part of a larger sequence. Further, the term 
"nucleic acid molecule", as referred to herein, means a polymeric form of nucleotides of at least 
10 bases in length, either ribonucleotides or deoxynucleotides or a modified form of either type 
of nucleotide, such as nucleotides with modified or substituted sugar groups and the like. The 
term also includes single and double stranded forms of DNA. Exemplatory nucleic acids 
encoding antigen binding proteins or portions thereof are described in more detail, infra. 
[000198]ln a one embodiment, a nucleic acid molecule is operably linked to a control sequence. 
The term "control sequence", as used herein, refers to polynucleotide sequences that are 
necessary to effect the expression and processing of coding sequences to which they are 
ligated. The nature of such control sequences differs depending upon the host organism. In 
prokaryotes, such control sequences generally include promoters, ribosomal binding sites, and 
transcription termination sequences. In eukaryotes. generally, such control sequences include 
promoters and transcription termination sequences. The term "control sequence" is intended to 
include, at a minimum, all components whose presence is essential for expression and 
processing, and can also include additional components whose presence is advantageous, for 
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example, leader sequences and fusion partner sequences. Furthermore, the term "operably 
linked", as used herein, refers to positions of components so described which are in a 
relationship pennitting them to function in their intended manner. Moreover, as provided herein, 
an expression control sequence operably linked to a coding sequence is ligated in such a way 
that expression of the coding sequence is achieved under conditions compatible with the 
expression control sequence. 

[0001 99]A further aspect is a vector comprising a nucleic acid molecule that encodes an HB> 
EGF antigen binding protein provided herein. The nucleic acid molecule can be operably linked 
to a control sequence. Furthermore, the vector may additionally contain a replication origin or a 
selection marker gene. Examples of vectors that may be used are e.g.,plasmids, cosmids, 
phages, viruses, etc. 

F. Antigen Binding Proteins Based On Basic Antibody Structure 

[000200]As discussed, supra, the basic antibody structural unit is known to comprise a tetramer. 
Each tetramer is composed of two identical pairs of polypeptide chains, each pair having one 
"light" (about 25 kDa) and one "heav/' chain (about 50-70 kDa). The amino-terminal portion of 
each chain includes a variable region of about 100 to 1 10 or more amino acids primarily 
responsible for antigen recognition. The carboxy-terminal portion of each chain defines a 
constant region responsible for dimerization effector function, circulating half-life and other 
functions. Human light chains are classified as kappa and lambda light chains. Heavy chains 
are classified as mu. delta, gamma, alpha, or epsilon, and define the antibody's isotype as IgM, 
IgD, IgG, IgA, and IgE, respectively. Within light and heavy chains, the variable and constant 
regions are joined by a "J" region of about 12 or more amino acids, with the heavy chain also 
including a "D" region of about 10 more amino acids. See, generally, Fundamental Immunology 
Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y. (1989)) (incorporated by reference in its 
entirety for all purposes). The variable regions of each light/heavy chain pair form the antigen 
binding site of the antibody. 

[000201]Thus, an intact IgG antibody has two binding sites. Except in bifunctional or bispecific 
antibodies, the two binding sites are the same. 

[000202]The variable regions of the chains all exhibit the same general structure of relatively 
conserved framework regions (FR) joined by three hyper variable regions, also called 
complementarity determining regions or CDRs. The CDRs from the two variable regions of each 
pair are aligned by the framework regions, enabling binding to a specific epitope on the antigen. 
From N-terminal to C-terminal, the variable regions of both light and heavy chains comprise the 
domains FR1, CDR1, FR2, CDR2, FR3, CDRS and FR4. The assignment of amino acids to 
each domain is in accordance with the definitions of Kabat Sequences of Proteins of 
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Immunological Interest (National Institutes of Health, Bethesda, Md. (1987 and 1991)). or 
Chothia & Lesk. 1897, J. Mol. Biol. 196:901-917; Chothia et al., 1989. Wafure 342:878-883, 
[000203]Thus. the antibodies provided herein may include at least one variable region 
polypeptide chain of the fomnula: FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4, wherein FR1 is a first 
human framework region, CDR1 is a first complementarity determining region, FR2 is a second 
human framework region, CDR2 is a second complementarity determining region, FR3 is a third 
human framework region, CDR3 is a third complementarity determining region, and FR4 is a 
fourth human framework region. The CDR3 is generally the most diverse region of the antibody 
variable region. 

[000204]ln some embodiments, the FR1 region includes but is not limited to any one of amino 
acid sequences SEQ ID NOs:373-393 and/or 453-469; the CDR1 region includes but is not 
limited to any one of amino acid sequences SEQ ID NOs: 189-21 7 and/or 275-299; the FR2 
region includes but is not limited to any one of amino acid sequences SEQ ID NOs:394-414 
and/or 470-481; the CDR2 region includes but is not limited to any one of amino acid sequences 
SEQ ID NOs:21 8-233 and/or 300-331; the FR3 region includes but is not limited to any one of 
amino acid sequences SEQ ID NOs:41 5-440 and/or 482-51 1; the CDR3 region includes but is 
not limited to any one of amino acid sequences SEQ ID NOs:234-274 and/or 332-372; and the 
FR4 region includes but is not limited to any one of amino acid sequences SEQ ID NOs:441-452 
and/or 512-517. Thus, in some embodiments, the human antibodies provided herein have one 
or more of the amino acid sequences provided herein. 

[000205] It is to be understood, that the amino acid sequence of the antibodies provided herein is 
not limited to the twenty conventional amino acids (See, Immunology - A Synthesis {2"^ Edition, 
E.S. Golub and D.R. Gren, Eds., Sinauer Associates. Sunderland, Mass. (1991)). which is 
incorporated herein by reference). For example, the amino acids may include stereoisomers 
(e.g.,D-amino acids) of the twenty conventional amino acids, unnatural amino acids such as a- 
.a-disubstituted amino acids. N-alkyI amino acids, lactic acid, and other unconventional amino 
acids. Examples of unconventional amino acids, which may also be suitable components for the 
antibody provided, include: 4-hydroxyproline, y-carboxyglutamate, E-N,N,N-trimethyIlysine, e-N- 
acetyllysine, O-phosphoserine, N-acetylserlne, N-formylmethionine, 3-methyIhistidine, 5- 
hydroxylysine, o-N-methylarginine, and other similar amino acids and imino acids, e.g.,4- 
hydroxyprollne. 

[000206] Furthermore, minor variations in the amino acid sequences shown in SEQ ID NOs:1- 
517 and 1035-1071 are contemplated as being encompassed, providing that the variations in the 
amino acid sequence maintain at least 75%. more preferably at least 80%, 90%. 95%. and most 
preferably 99% of the sequences shown in SEQ ID NOs:1-517 and 1035-1071 , Preferred 
variations in the amino acid sequences shown in SEQ ID Nos:1-517 and 1035-1071. i.e.. 
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deletions, insertions and/or replacements of at least one amino acid, occur near boundaries of 
functional domains. Structural and functional domains can be identified by comparison of the 
nucleotide and/or amino acid sequence data to public or proprietary sequence databases. 
Computerized comparison methods can be used to identify sequence motifs or predicted protein 
conformation domains that occur in other antibodies of known structure and/or function. 
Methods to identify protein sequences that fold into a known three-dimensional structure are 
known. See, e.g., Bowie ef a/.,1991. Sc/ence 253:164; Proteins, Structures and Molecular 
Principles (Creighton. Ed.. W. H. Freeman and Company. New York (1984)); Introduction to 
Protein Structure (C. Branden and J. Tooze, eds.. Gariand Publishing. New York, N.Y. (1991)); 
and Thornton etal,, 1991. Nature 354:105. which are all incorporated herein by reference. 
Thus, those of skill in the art can recognize sequence motifs and structural conformations that 
may be used to define structural and functional domains. 

[000207] Especially preferred variations in the amino acid sequences shown in SEQ ID NOs:1- 
517 and 1035-1071 are those that lead to a reduced susceptibility to proteolysis or oxidation, 
alter glycosylation patterns or alter binding affinities or confer or modify other physicochemical or 
functional properties of the antibody. In particular, conservative amino acid replacements are 
contemplated. Conservative replacements are those that take place within a family of amino 
acids that are related In their side chains. Preferred amino acid families are the following: acidic 
family = aspartate, glutamate; basic family = lysine, arglnine, histidine; non-polar family = 
alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan; and 
uncharged polar family = glycine, asparagine, glutamlne, cysteine, serine, threonine, tyrosine. 
More preferred families are: aliphatic-hydroxy family = serine and threonine; amide-containing 
family = asparagine and glutamine; aliphatic family = alanine, valine, leucine and isoleucine; and 
aromatic family = phenylalanine, tryptophan, and tyrosine. For example, it is reasonable to 
expect that an isolated replacement of a leucine with an isoleucine or valine, an aspartate with a 
glutamate. a threonine with a serine, or a similar replacement of an amino acid with a structurally 
related amino acid will not have a major, effect on the binding or properties of the resulting 
antibody, especially if the replacement does not involve an amino acid within a framework site. 
However, all other possible amino acid replacements are also encompassed. Whether an amino 
acid change results in a functional antibody, /.e., in a antibody that binds to HB-EGF and 
reduces, neutralizes or substantially inhibits the function of HB-EGF, can readily be determined 
by assaying the specific activity of the resulting antibody in ELISA or FACS for binding to HB- 
EGF or in vitro or in vivo functional assay. 

[000208]A reduction, neutralization or substantially inhibition of HB-EGF mediated signal 
transduction may be caused by influencing, e.g., decreasing or inhibiting, the binding of HB-EGF 
to its receptor, e.g., to the EGFR or HER4. 
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[000209]The term "antibody" or "anti-HB-EGF antibody", as used herein, means a monoclonal 
antibody, a polyclonal antibody, a recombinant antibody, a humanized antibody (Jones et al., 
1986, A/afure 321:522-525; Riechmann etaL, 1988. A/afure 332i323-329; and Presta, 1992, 
Cum Op. Struct BioL ^ 593-596), a chimeric antibody (Morrison et sL, 1984, Proc. Natl. 
Acad. Sci. U.S.A. 8A: 6851-6855), a multispecific antibody (e.g., a bispecific antibody) formed 
from at least two antibodies, or an antibody fragment thereof. The term "antibody fragmenf 
comprises any portion of the afore-mentioned antibodies, preferably at least one of their antigen 
binding or variable regions. Examples of antibody fragments include Fab fragments, Fab' 
fragments, F(ab')2 fragments, Fv fragments, diabodies (Hollinger ef a/., 1993, Proc. Natl. Acad. 
ScL U.S.A. 90: 8444-6448), single chain antibody molecules (Pluckthun In: The Pharmacology of 
Monoclonal Antibodies 113, Rosenburg and Moore, EDS, Springer Veriag, N.Y. (1994), 269- 
315) and other fragments as long as they exhibit the desired capability of binding to HB-EGF. 
[0002101ln addition, the term "antibody" or "anti-HB-EGF antibody", as used herein, may include 
antibody-like molecules that contain engineered sub-domains of antibodies or naturally occurring 
antibody variants. These antibody-like molecules may be single-domain antibodies such as VH- 
only or VL-only domains derived either from natural sources such as camelids (Muyldermans et 
aL, 2001 , Reviews in Molecular Biotechnology 74, 277-302 ) or through in vitro display of 
libraries from humans, camelids or other species (Holt et al., 2003, Trends Biotecfinol. 21:484- 
90). 

[00021 1]A "Fv fragment" is the minimum antibody fragment that contains a complete antigen- 
recognition and -binding site. This region consists of a dimer of one heavy- and one light-chain 
variable domain in tight, non-covalent association. It is in this configuration that the three CDR's 
of each variable domain interact to define an antigen-binding site on the surface of the Vh-Vl 
dimer. Collectively, the six CDR's confer antigen binding specificity to the antibody. However, 
even a single variable domain (or half of an Fv comprising only three CDR's specific for an 
antigen) has the ability to recognize and bind the antigen, although usually at a lower affinity 
than the entire binding site. The "Fab fragment" also contains the constant domain of the light 
chain and the first constant domain (Ch1 ) of the heavy chain. The "Fab fragment" differs from 
the "Fab* fragment" by the addition of a few residues at the carboxy terminus of the heavy chain 
ChI domain including one or more cysteines from the antibody hinge region. The "F(ab')2 
fragment" originally is produced as a pair of "Fab" fragments" which have hinge cysteines 
between them. Methods of preparing such antibody fragments, such as papain or pepsin 
digestion, are known to those skilled in the art. 

[00021 2] An antibody provided herein may fix complement (CDC) or activate antibody-dependent 
cellular cytotoxicity (ADCC). especially an IgGI antibody. IgGI variant class-switched from lgG2 
or lgG4 or another isotype of human or mammalian origin, by molecular biology or generated de 
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novo from human lgG1 producing mice. Other methods may also be used. An antibody 
provided herein may sometimes be coupled to a labelling group or an effector group, e.g.,a 
toxin, chemotherapeutic agent, reporter molecule or imaging agent. 

G. Further types of HB-EGF Binding Proteins 

[000213] In another aspect, the HB-EGF antigen binding protein as provided herein is a scaffold 
protein having an antibody like binding activity, i.e., binds to HB-EGF. 

[00021 4] Within the context of the present invention, the term "scaffold protein", as used herein, 
means a polypeptidic framework with a high tolerance of Its fold for modifications such as 
multiple insertions, deletions or substitutions. This intrinsic conformational stability enables the 
directed randomization and drastic changes within a defined region of the protein. Thus, it 
acquires certain novel properties, whereas its overall structural integrity and original 
physicochemical behaviour remains conserved. This de novo adopted property mostly, but not 
exclusively, comprises the binding specificity for a pre-defined target molecule. 
[00021 5]Currently, a broad variety of scaffold proteins are in use that imitate the binding 
principle of a conventional antibody to different degrees (Hey et al., 2005, Trends in BiotectinoL 
23:514-22). Examples of scaffold proteins that can be used in accordance with the present 
invention can be subdivided into different groups. Antibody related scaffolds, which are defined 
as derivatives of antibodies that are either naturally smaller in size and simpler in structure, or 
have been engineered in this way. This group includes for example so called Nanobodies 
(reviewed in Hey et al.. Trends in Biotechnol. 2005; 23 (10); 514-522). domain antibodies (Holt 
et al., 2003, Trends in Biotechnoi. 21:484-489) or shark antigen reactive proteins (Holt et 
al.,Trends in Biotechnol. 2003; 21; 484-489). A second group of scaffold proteins are rigid 
protein folds which tolerate the insertion or randomization of single loop peptides like the Kunitz- 
type domain (Dennis ef a/., 1995; J. Bioi Cell. 270:25411-25417). huma transferrin (Ali etal., 
1999; J. Biol. Cell. 274:24066-24074) or cystein-knot structural motives (Christmann et al., 1999, 
Protein Eng. 12:797-806). Proteins that share the principle of multiple hypervariable loops on a 
rigid conserved framework in analogy to antibodies are represented by human GTLA-4 (Hufton 
et aL, 2000 FEBS Lett. 475:225-231), human fibronectin type III domains (Koide et ai, 1998; J. 
MoL Biol, 284:1141-1151). C-type lectin like domains or lipocalins (Skerra. 2001, J, Bioteclinol. 
74:257-275). Scaffolds with the binding specificity accomplished through aminoacid residues 
which are positioned partially or completely within the rigid secondary structure of the protein are 
for example ankyrin repeat proteins (Binz, 2003, J. Mol. Biol. 332:489-503), the Z domain of 
proteinA (Nord et al., 1995, Protein Eng. 8:601-608) or y-crystalline (Fiedler and Rudolph, 2001, 
International Patent Application WO 01/04144). Scaffold proteins and peptides and applications 
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thereof are reviewed in Hey et aL, 2005. Trends in Biotechnol. 23:514-522; BInz et a/., 2005, 
Nature Biotechnol. 23:1257-1268) and Holliger et al., 2005, Nature Biotechnol. 23:1 1261 136. 
[00021 BJEngrneering of a scaffold protein can be regarded as grafting or integrating an affinity 
function onto or into the stnjctural frameworl^ of a polypeptidic framework with a high tolerance 
of its fold for modifications. Affinity function means a protein binding affinity according to the 
present invention. A scaffold can be structurally separable from the amino acid sequences 
conferring binding specificity. In general, proteins appearing suitable for the development of 
such artificial affinity reagents may be obtained by rational, or most commonly, combinatorial 
protein engineering techniques such as panning against an antigen, e.g . HB-EGF, either 
purified protein or protein displayed on the cell surface, for binding agents in an artificial scaffold 
library displayed in vitro, using skills which are known in the art (Skerra, 2000, J. Mol, Recog. 
Jul-Aug; 13(4): 167-87; Binz and Pluckthun, 2005, Aug;16(4):459-69). In addition, a scaffold 
protein having an antibody like binding activity can be derived from an acceptor polypeptide, e.g 
one of the foregoing proteins, containing the scaffold domain, which can be grafted with binding 
domains of a donor polypeptide to confer the binding specificity of the donor polypeptide onto 
the scaffold domain containing the acceptor polypeptide. Said inserted binding domains may be, 
for example, one or more of the complementarity determining region (CDR) of an antibody, in 
particular an HB-EGF antibody. Preferably the CDR is a CDR3. Insertion can be accomplished 
by various methods known to those skilled in the art including, for example, polypeptide 
synthesis, nucleic acid synthesis of an encoding amino acid as well by various forms of 
recombinant methods well known to those skilled in the art. 

H. HB-EGF Antigen Binding Protein Conjugates 

[000217]ln another embodiment, an HB-EGF antigen binding protein, e.g., an antibody provided 
herein is coupled to a labelling group. Such a labelled antigen binding protein is particularly 
suitable for diagnostic applications. As used herein, the term "labelling group" refers to a 
detectable marker, e.g., a radiolabelled amino acid or biotinyl moiety that can be detected by 
marked avidin (e.g.,streptavldin bound to a fluorescent marker or enzymatic activity that can be 
detected by optical or colorimetric methods). Various methods for labelling polypeptides and 
glycoproteins, such as antibodies, are known in the art and may be used. Examples of suitable 
labelling groups include, but are not limited to. the following: radioisotopes or radionuclides 
(e.g.,^H, ^^C, '•^N, ^S. ®°Y, ®^c. ^^^In, '^^1. '^'l). fluorescent groups (e.g.,FITC, rhodamine, 
lanthanide phosphors), enzymatic groups (e.g., horseradish peroxidase, p-galactosidase, 
luciferase, alkaline phosphatase), chemiluminescent groups, biotinyl groups, or predetermined 
polypeptide epitopes recognized by a secondary reporter (e.g., leucine zipper pair sequences, 
binding sites for secondary antibodies, metal binding domains, epitope tags). In certain 
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respects, it may be desirable that the labelling groups are attached by spacer arms of various 
lengths to reduce potential steric hindrance. 

[00021 8] Alternatively, an HB-EGF antigen binding protein provided herein, such as an antibody, 
may be coupled to an effector group. Such an effector-modified antigen binding protein is 
especially suitable for therapeutic applications. As used herein, the term "effector group" refers 
to a cytotoxic group such as a radioisotope or radionuclide, a toxin, a therapeutic group or other 
effector group known in the art. Examples for suitable effector groups are radioisotopes or 
radionuclides (e.g.,^H, ^"^C. ^^N, ^S, ®^c, "^In. ^^1, ^^^1), callcheamicin, dolastatin analogs 
such as auristatins, and chemotherapeutic agents such as geldanamycin and maytansine 
derivates, including DM1- In certain respects, it may be desirable that the effector groups are 
attached by spacer arms of various lengths to reduce potential steric hindrance. 
[00021 9] Also as described herein, many of the highly useful HB-EGF antigen binding protein, 
e.g.,antibody preparations provided herein recognize epitopes within the EGF-like domain of HB- 
EGF, which includes residues 106-149 of the protein, for example, with the following sequence: 
[000220]PCLRKYKDFCIHGECKYVKELRAPSCICHPGY HGERCHGLSLP (SEQ ID NO: 1076). 
In some embodiments, the epidermal pgrowth factor epitope recognized by the antigen binding 
proteins provided herein includes amino acid sequence IHGE. Accordingly, antibody 
preparations are provided that bind to and recognize an IHGE-containing epitope and/or an 
EGF-like domain of HB-EGF. for example, SEQ ID NO: 1076. 

[000221]Anti-HB-EGF antigen binding proteins are useful in the detection of HB-EGF in patient 
samples and accordingly are useful as diagnostics for disease states as described herein. In 
addition, based on their ability to significantly inhibit HB-EGF and/or EGF receptor activity (as 
demonstrated in the Examples below), HB-EGF antigen binding proteins have therapeutic 
effects in treating symptoms and conditions resulting from HB-EGF expression and/or HB-EGF 
activity. In specific embodiments, the antigen binding proteins and methods herein relate to the 
treatment of symptoms resulting from HB-EGF-assoclated diseases, HER4-associated diseases 
or EGF receptor-associated disease states, for example, cancerous conditions. Further 
embodiments involve using the antigen binding proteins and methods described herein to treat 
undeslred angiogenesis, neoplastic diseases, such as, melanoma, non-small cell lung cancer, 
glioma, hepatocellular (liver) carcinoma, thyroid tumor, gastric (stomach) cancer, prostrate 
cancer, breast cancer, ovarian cancer, bladder cancer, lung cancer, glioblastoma, endometrial 
cancer, kidney cancer, colon cancer, and pancreatic cancer. 
[000222] 

I. Nucleic Acids Encoding l-IB-EGF Antigen Binding Proteins 

[000223] Nucleic acids that encode for the antigen binding proteins described herein, or portions 
thereof, are also provided, including nucleic acids encoding one or both chains of an antibody, or 



62 



wo 2009/040134 



PCT/EP2008/008233 



a fragment, derivative, mutein, or variant thereof, polynucleotides encoding heavy chain variable 
regions or only CDRs, polynucleotides sufficient for use as hybridization probes, PGR primers or 
sequencing primers for identifying, analyzing, mutating or amplifying a polynucleotide encoding a 
polypeptide, anti-sense nucleic acids for inhibiting expression of a polynucleotide, and 
complementary sequences of the foregoing. The nucleic acids can be any length. They can be, 
for example. 5. 10. 15, 20. 25. 30. 35. 40. 45, 50. 75. 100. 125. 150. 175. 200, 250. 300. 350. 
400, 450. 500, 750. 1,000, 1,500. 3,000, 5,000 or more nucleotides in length, and/or can 
comprise one or more additional sequences, for example, regulatory sequences and/or be part 
of a larger nucleic acid, for example, a vector. The nucleic acids can be single-stranded or 
double-stranded and can comprise RNA and/or DNA nucleotides, and artificial variants thereof 
(e.g., peptide nucleic acids). FIGURES ISA - 15V depict the nucleotide sequences for the 
various light chains of the antigen binding proteins. FIGURES 16A - 16AC deptice the 
nucleotide sequences for the various heavy chains of the antigen binding proteins. FIGURES 
13A - 13M depict the nucleotide sequences of various light chain variable regions of the antigen 
binding proteins. FIGURES 14A - 14L depict the nucleotide sequences of various heavy chain 
variable regions of the antigen binding proteins. FIGURES ISA - 18F depict the nucleotide 
sequences for various CDR regions of the light chain variable regions of the antigen binding 
proteins. FIGURES 19A-19G depict the nucleotide sequences for various CDR regions of the 
heavy chain variable regions of the antigen binding proteins. FIGURES 20A - 20K depict the 
nucleotide sequences for various FR regions of the light chain variable regions of the antigen 
binding proteins. FIGURES 21 A - 21K depict the nucleotide sequences for various FR regions 
of the heavy chain, variable regions of the antigen binding proteins. FIGURE 17A depicts the 
nucleotide sequence of the light chain constant region of the antigen binding proteins. Finally, 
FIGURE 17B depicts the nucleotide sequence of the heavy chain constant region of the antigen 
binding proteins. 

[000224] Nucleic acids encoding certain antigen binding proteins, or portions thereof (e.g.. full 
length antibody, heavy or light chain variable domain or CDRH1, CDRH2, CDRH3. CDRL1, 
CDRL2, or CDRL3) may be isolated from B-ce!ls of mice that have been immunized with HB- 
EGF or an immunogenic fragment thereof. The nucleic acid may be isolated by conventional 
procedures such as polymerase chain reaction (PGR). Phage display is another example of a 
known technique whereby derivatives of antibodies and other antigen binding proteins may be 
prepared. In one approach, polypeptides that are components of an antigen binding protein of 
interest are expressed in any suitable recombinant expression system, and the expressed 
polypeptides are allowed to assemble to form antigen binding protein molecules. 
[000225]An aspect further provides nucleic acids that hybridize to other nucleic acids (e.g., 
nucleic acids comprising a nucleotide sequence depicted in FIGURES 13 through 21) under 
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particular hybridization conditions. Methods for hybridizing nucleic acids are well-known In the 
art. See, e.g., Current Protocols in Molecular Biology. John Wiley & Sons, N.Y. (1989), 6.3,1- 
6.3.6. As defined herein, a moderately stringent hybridization condition uses a prewashing 
solution containing 5x sodium chloride/sodium citrate (SSC), 0.5% SDS, 1.0 mM EDTA (pH 8.0). 
hybridization buffer of about 50% formamide. 6x SSC, and a hybridization temperature of 55*'C 
(or other similar hybridization solutions, such as one containing about 50% fonnamide, with a 
hybridization temperature of 42X). and washing conditions of 60*'C, in 0.5x SSC, 0.1% SDS. A 
stringent hybridization condition hybridizes in 6x SSC at 45*C, followed by one or more washes 
in 0.1 X SSC, 0.2% SDS at 68°C. Furthermore, one of skill in the art can manipulate the 
hybridization and/or washing conditions to increase or decrease the stringency of hybridization 
such that nucleic acids comprising nucleotide sequences that are at least 65%. 70%, 75%, 80%, 
85%, 90%, 95%. 98% or 99% identical to each other typically remain hybridized to each other. 
[000226]The basic parameters affecting the choice of hybridization conditions and guidance for 
devising suitable conditions are set forth by, for example, Sambrook. Fritsch. and Maniatis 
(2001 . Molecular Cloning: A Laboratory Manual. Cold Spring Harbor Laboratory Press. Cold 
Spring Harbor, N.Y.. supra and Cunrent Protocols in Molecular Biology, 1995. Ausubel et ai, 
eds.. John Wiley & Sons, Inc., sections 2.10 and 6.3-6.4), and can be readily determined by 
those having ordinary skill In the art based on. e.g., the length and/or base composition of the 
nucleic acid. 

[000227]Changes can be introduced by mutation into a nucleic acid, thereby leading to changes 
In the amino acid sequence of a polypeptide (e.g., an antibody or antibody derivative) that it 
encodes. Mutations can be Introduced using any technique known in the art. In one 
emtx>diment, one or more particular amino acid residues are changed using, for example, a site- 
directed mutagenesis protocol. In another embodiment, one or more randomly selected 
residues is changed using, for example, a random mutagenesis protocol. However it is made, a 
mutant polypeptide can be expressed and screened for a desired property. 
[000228]Mutations can be introduced into a nucleic acid without significantly altering the 
biological activity of a polypeptide that It encodes. For example, one can make nucleotide 
substitutions leading to amino acid substitutions at non-essential amino acid residues. 
Alternatively, one or more mutations can be Introduced into a nucleic acid that selectively 
changes the biological activity of a polypeptide that it encodes. For example, the mutation can 
quantitatively or qualitatively change the biological activity. Examples of quantitative changes 
include increasing, reducing or eliminating the activity. Examples of qualitative changes include 
changing the antigen specificity of an antibody. 

[000229]Another aspect provides nucleic acid molecules that are suitable for use as primers or 
hybridization probes for the detection of nucleic acid sequences. A nucleic acid molecule can 



64 



wo 2009/040134 



PCT/EP2008/008233 



comprise only a portion of a nucleic acid sequence encoding a full-length polypeptide, for 
example, a fragment that can be used as a probe or primer or a fragment encoding an active 
portion (e.g., a HB-EGF binding portion) of a polypeptide. 

[000230] Probes based on the sequence of a nucleic acid can be used to detect the nucleic acid 
or similar nucleic acids, for example, transcripts encoding a polypeptide. The probe can 
comprise a label group, e.g., a radioisotope, a fluorescent compound, an enzyme, or an enzyme 
co-factor. Such probes can be used to Identify a cell that expresses the polypeptide. 
[000231]Another aspect provides vectors comprising a nucleic acid encoding a polypeptide or a 
portion thereof (e.g., a fragment containing one or more CDRs or one or more variable region 
domains). Examples of vectors include, but are not limited to, plasmids. viral vectors, non- 
episomal mammalian vectors and expression vectors, for example, recombinant expression 
vectors. The recombinant expression vectors can comprise a nucleic acid in a form suitable for 
expression of the nucleic acid in a host cell. The recombinant expression vectors include one or 
more regulatory sequences, selected on the basis of the host cells to be used for expression, 
which is operably linked to the nucleic acid sequence to be expressed. Regulatory sequences 
include those that direct constitutive expression of a nucleotide sequence in many types of host 
cells (e.g., SV40 early gene enhancer. Rous sarcoma virus promoter and cytomegalovirus 
promoter), those that direct expression of the nucleotide sequence only in certain host cells 
(e.g.. tissue-specific regulatory sequences, see, Voss et al., 1986 Trends Biochem, Sci. 11:287. 
Maniatis ef a/.. 1987, Science 236:1237. incorporated by reference herein in their entireties), and 
those that direct inducible expression of a nucleotide sequence In response to particular 
treatment or condition (e.g., the metallothionin promoter in mammalian cells and the tet- 
responsive and/or streptomycin responsive promoter in both prokaryotic and eukaryotic systems 
(see. id.). It will be appreciated by those skilled in the art that the design of the expression 
vector can depend on such factors as the choice of the host cell to be transformed, the level of 
expression of protein desired, etc. The expression vectors can be introduced into host cells to 
thereby produce proteins or peptides, including fusion proteins or peptides, encoded by nucleic 
acids as described herein. 

[000232]Another aspect provides host cells into which a recombinant expression vector has 
been introduced. A host cell can be any prokaryotic cell (for example, E. coli) or eukaryotic cell 
(for example, yeast, insect, or mammalian cells (e.g., CHO cells)). Vector DNA can be 
introduced into prokaryotic or eukaryotic cells via conventional transformation or transfection 
techniques. For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g., for resistance to antibiotics) is generally introduced into the 



65 



wo 2009/040134 



PCT/EP2008/008233 



host cells along with the gene of Interest. Prefenred selectable markers include those which 
confer resistance to drugs, such as G418. hygromyctn and nnethotrexate. Cells stably 
transfected with the introduced nucleic acid can be Identified by drug selection (e.g., ceils that 
have Incorporated the selectable marker gene will survive, white the other cells die), among 
other methods. 

J. Use of HB-EGF Antigen Binding Proteins for Diagnostic and Therapeutic 
Purposes 

1. Indications 

[000233]The HB-EGF antigen binding proteins as described herein can be used to detect or 
treat a number of diseases and disorders, Including those involving excessive cellular 
proliferation, undesirable cellular migration and/or aberrant angiogenesis. For example, these 
HB-EGF antigen binding proteins can inhibit HB-EGF-induced EGFR and/or HER4 tyrosine 
phosphorylation in cancerous cells (FIGURES 22-29). Such inhibition can interrupt the cascade 
of the signaling events that drives cell proliferation and migration, and angiogenesis. Further, 
the HB-EGF antigen binding proteins can interfere with the transactlvation of the EGFR. In 
addition, these antigen binding proteins inhibit basal HUVEC cell proliferation (FIGURE 32B), 
endothelial cell tube formation (FIGURE 33) and HB-EGF-induced vessel formation in a matrigel 
plug assay in vivo (FIGURE 36). These results indicate that the HB-EGF antigen binding 
proteins as described herein inhibit angiogenesis in vitro and in vivo. Moreover, these antigen 
binding proteins also inhibit anchorage independent cell growth (FIGURE 34 and FIGURE 35) 
and xenograft tumor growth in mice (FIGURE 37 and FIGURE 38). Significantly, the HB-EGF 
antigen binding proteins also Inhibit migration of MCF-7 and MDA-MB231 cancer cells (see, 
FIGURES 27 and 27). Thus, the HB-EGF antigen binding proteins as described herein attack 
several steps in the development of tumors and other cancerous conditions, including signaling 
events that control cell proliferation, angiogenesis and cell migration associated with the spread 
and development of metastatic cancer Such multi-faceted intervention is highly beneficial for 
controlling and inhibiting the process by which cancer develops. Furthermore, cancers at any 
stage of progression (e.g., primary, metastatic and recurrent cancers) can be treated. 
[000234] In addition to the HB-EGF antigen binding proteins* use in detecting and treating 
cancers in various stages of progression, these antigen binding proteins may also be useful for 
detecting a number of different types of cancer. For example, HB-EGF Is expressed at very low 
levels in normal breast and pancreatic tissues. However, HB-EGF is expressed at high levels in 
about 55% pancreatic cancer cells and about 70% of breast cancer cells. Furthermore, as 
described in the Examples, HB-EGF expression was detected in various cancer cell lines. 
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indicating that the HB-EGF antigen binding proteins described herein can be used for detection 
of a variety of cancer types. 

[000235] For example, cancers that can be detected or treated by the claimed antigen binding 
proteins include solid mammalian tumors as well as hematological malignancies. Solid 
mammalian tumors include cancers in children such as, for example, germ cell tumors, soft 
tissue sarcomas, primary brain tumors, neuroblastoma, nephroblastoma and carcinoma, in 
particular squamous carcinoma and epithelial carcinoma. Solid mammalian tumors may also 
include adult cancers such as, for example, tumors of unknown origin, primary brain cancer in 
adults, tumors of the pituitary gland, lip, oral cavity. Nasopharynx, larynx, maxillary sinus. 
Ethmoid sinus, salivary glands, thyroid gland (including para thyroid glands and carcinoid), 
esophagus, stomach, pancreas, small intestine, colon, rectum, anal canal, liver, gallbladder, 
extra hepatic bile ducts, ampulla of vater, carcinoid, endocrine tumors of gastro^entero-hepatic 
system, pheochromocytoma and paraganglioma, adrenal glands, lung, pleura, mediastinum, 
thymus, tumors of bone and soft tissue, skin tumors of lip, eyelid, external ear. other unspecified 
parts of the face, scalp and neck, trunk, upper limpb and shoulder, lower limb and hip, vulva, 
penis, scrotum, breast tumors, gynecological tumors of vulva, vagina, cervix uteri, corpus uteri, 
ovary, fallopian tube, gestational and trophoblastic tumors, penis, prostate, testis, kidney, renal 
pelvis and ureter, urinary bladder, urethra, ophthalmic tumors of eyelid, conjunctiva, uvea, retina, 
orbit and lacrimal gland. Hematological malignancies include childhood, for example, leukemia 
and lymphomas, acute and chronic leukemia (AML, ANLL, ALL, CML, MDS), Hodgkin's disease, 
B-Cell, T-Cell, large cell, follicular, indolent/low grade, aggressive/high grade lymphomas of 
lymphocytic and cutaneous origin, plasma cell neoplasm and cancers associated with AIDS. 
[000236] In addition, the HB-EGF antigen binding proteins described herein may also be used to 
detect or treat cancerous conditions or neoplasia disorders, which include, for example, 
adenoma, tubulovillous adenoma, villous adenoma, angiofibroma, atypical proliferating 
mucinous neoplasias. Brenner tumor, carcinoid, cavernous hemangioma, cellular leiomyoma, 
chorangioma, congenital mesoblastic nephroma, mucinous cystadenoma. serous cystadenoma, 
dermoid, desmoid, fibroadenoma, fibroma, fibrothecoma, follicular adenoma, ganglioneuroma, 
giant cell tumor, granular cell tumor, granulosa cell tumor, hemangioma, intraductal papilloma. 
Islet cell tumor, leiomyoma, lipoma, luteoma, meningioma, mole, myelolipoma, myxoma, 
neurofibroma, nevus, osteochondroma, pheochromocytoma, polyposis, schwannoma, serous 
cystadenoma. struma ovarii, synovial chrondromatosis, benign thymoma. 
[000237] Further examples of the types of cancers that can be detected or treated with the HB- 
EGF proteins as described herein may be found, for example, from the American Cancer 
Society (www.cancer.org), or from Wilson etal. (1991) Harrison's Principles of Internal Medicine. 
12^ Edition. McGraw-Hill. Inc. 
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[000238]Therefore. the HB-EGF antigen binding proteins as described herein can be used to 
treat and/or prevent cancer, cancerous conditions, tumor growth, metastasis of cancer cells, 
angiogenic processes and/or neoplastic disorders. Thus, these antigen binding proteins provide 
a method of treating or preventing cancer in a subject that involves administering to the subject 
an effective amount of a composition comprising one of the human and/or monoclonal HB-EGF 
antigen binding protein preparations as described herein, or a combination thereof. 
[000239]A high proportion of solid tumor diseases are often characterized by tumor 
angiogenesis, the excessive gro\A/th of (abnormal) vessels in the tumor tissue mediated by 
growth factors (/.e., VEGF) and other factors {i.e., HB-EGF). Targeting HB-EGF through a HB- 
EGF-specific antigen binding protein could prevent the formation of new vessels and therefore 
limit the expansion of existing tumors and the development of new tumors {Le., metastases). 
[000240] Besides its role as a mitogenic and pro-invasive ligand several studies have 
substantiated the picture of HB-EGF as an important regulator of angiogenic processes in 
cancer. As illustrated in the Examples, a function of HB-EGF in the regulation of angiogenesis in 
vivo was shown. Thus, the antigen binding proteins as described herein can be used for treating 
diseases associated with or caused by angiogenesis, e.g., cancerous or non-cancerous 
diseases. 

[000241]For example HB-EGF antigen binding proteins as described herein may interfere with 

the communication between smooth muscle cells (SMCs) and endothelial cells, a fundamental 
process in the development and functionality of blood vessels in angiogenesis, e.g., tumor 
angiogenesis. 

[000242] Furthermore, these antigen binding proteins may at least partially inhibit the HB-EGF 
induced expression and release of VEGF from SMCs which acts subsequently as a powerful 
endothelial mitogen. Similarly, VEGF increases HB-EGF production in endothelial cells which 
therefore constitutes a pro-angiogenic feedback loop consisting of these two important ligands 
that can be disrupted by administering the HB-EGF antigen binding proteins as described 
herein. Recently, and in addition to VEGF, further critical pro-angiogenic constituents such as 
angiopoetin 1 and 2 (Ang-1 & 2) and their receptor TIE-2 as well as the potent smooth muscle 
cell GPCR stimulus angiotensin 11 (ATI!) were identified. Interestingly, HB-EGF is a critical 
mediator of ATll-induced EGFR transactivation and downstream upregulation of VEGF and Ang- 
2 in endothelial cells. In vivo, ATI! induces angiogenesis in an HB-EGF-dependent manner and 
enhanced the angiogenic activity of VEGF. These findings support that in parallel to VEGF, HB- 
EGF is able to activate additional angiogenic pathways via Ang2. Therefore, aberrant 
angiogenesis or cancer in a mammal may be treated with the administration of an effective 
amount of the HB-EGF antigen binding protein described herein. 
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[000243] Besides its role as an important regulator of angiogenic processes in cancer, various 
non-cancer indications with activated angiogenic pathways and the requirement of collateral 
blood flow are putative disease areas for HB-EGF antigen binding protein therapy. 
[000244]Chronic inflammatory diseases (e.g., nephritis, COPD, inflammatory bowel disease) 
including immune system mediated "inflammatory reactions" (e.g.,graft versus host disease, 
transplant rejection, restenosis), metabolic diseases (e.g.,diabetes), or chronic hypoxic 
conditions are often characterized by hyper- and/or neo-vascularization (e.g.,chronic ulcers). 
The described HB-EGF antigen binding proteins may at least partially inhibit the essential 
process for angiogenesis - the recruitment of vascular smooth muscle celts by endothelial cells 
induced by HB-EGF either produced by inflammatory cells or upregulated by hypoxia - and 
represent therefore an attractive route for interventional therapy of excessive/pathological 
vascularization. 

[000245] In obese subjects, increased levels of HB-EGF derived from the accumulated fat which 
contribute to the higher incidence of vascular disease in obesity, can be neutralized by the HB- 
EGF antigen binding proteins described herein. A therapeutic intervention with an HB-EGF 
antigen binding protein may act therefore directly as an anti-adipocytokine in interrupting the 
adipovascular axis. 

[000246] In fibroblasts, HB-EGF significantly downregulates elastin mRNA via activation of 
epidermal growth factor receptor. This effect provides an avenue of intervention in the 
development of lung fibrosis. 

[000247] Moreover HB-EGF is a mitogen of keratinocytes involved In the pathogenesis of 
inflammatory diseases. In addition, expression of HB-EGF and co-localization with the EGFR 
may play an important role in the early pathogenesis of psoriasis which opens a potential 
therapeutic window in the treatment of cutaneous inflammatory diseases and specifically in the 
early treatment of psoriasis with the claimed antigen binding proteins. 
[000248]Targeting HB-EGF with the described antigen binding proteins may also result in a 
treatment option for patients with proliferative vitreoretinopathy (PVR), since the development of 
PVR Is accompanied by a significant upregulation of HB-EGF in PVR retinas. In addition HB- 
EGF expression in fibroprollferative tissue and its stimulatory effect on glial cell proliferation, 
chemotaxis, and VEGF secretion suggest that HB-EGF may be a factor mediating glial cell 
responses during PVR. These principles can also be applied to further angiogenesis-dependent 
eye diseases such as age-related and non age-related macular degeneration, diabetic 
retinopathy, rubeotic glaucoma, interstitial keratitis, retinopathy of prematurity and corneal graft 
failure. 

[000249]GPCRs such as adrenoceptors and angiotensin receptors have been linked to the 
pathogenesis of hypertension due to their vasoconstrictive and growth promoting abilities. Since 
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HB-EGF is a critical mediator of these pathways, neutralizing antigen binding proteins are 
suitable for targeted intervention in hypertensive disorders such as cardiac hypertrophy and 
congestive heart failure, kidney failure or stroke. 

[000250]HB-EGF, a potent mitogen and chemoattractant for smooth muscle cells (SMCs), was 
detected in atherosclerotic plaques of coronary arteries with intimal thickening and produced by 
SMCs and macrophages. Remnant lipoproteins which are known causative agents of 
atherosclerosis were furthermore shown to induce SMC proliferation via HB-EGF mediated 
EGFR transactivation. Therefore, the HB-EGF antigen binding proteins as described herein 
represent selective and efficient agents targeting atherosclerosis by blocking critical smooth 
muscle cell functions. In addition restenosis after percutaneous coronary intervention which is 
characterized by proliferation of smooth muscle cells might also be prevented by specific 
neutralization of HB-EGF function. 

[000251]Thus, the HB-EGF antigen binding proteins as described herein can be used to treat a 
variety of diseases, Including non-malignant proliferative diseases such as aberrant 
angiogenesis, leiomyoma (uterine fibrosis), benign smooth muscle cell tumors, 
glomerulosclerosis (hyperproliferatlon of mesanglal cells), smooth muscle cell hyperplasia, 
atherosclerosis (hyperproliferatlon of vascular smooth muscle cells), rubeosis; neovascular 
glaucoma, diabetic retinopathy, diabetic blindness, macular degeneration, rheumatoid arthritis, 
cardiac hypertrophy, psoriasis, and the like. 

[000252] In a further aspect, these HB-EGF antigen binding proteins can be used to treat 
disorders associated with or accompanied by a disturbed, e.g., pathologically enhanced growth 
factor receptor activation. 

[000253] In another aspect, this enhanced growth factor receptor activation may be associated 
with or caused by a pathological Increase in the activity of a G protein and/or a G protein 
coupled receptor. It should be noted that disorders that are associated with or accompanied by 
a disturbed, e.g.,pathologlcally enhanced growth factor receptor activation and which are may be 
associated with or caused by a pathological increase in the activity of a G protein and/or a G 
protein coupled receptor, can be delimited from other disorders characterized by an enhanced 
activity of growth factor receptor activation in that a transactivation of the growth factor receptor 
via G protein coupled receptor takes place. 

2. Diagnostic iMethods 

[000254]The HB-EGF antigen binding molecules as described herein may be used In a method 
for detecting cancer cells in a test sample that includes contacting the test sample with the 
antigen binding molecule and detecting whether the antibody binds to a cell expressing proHB- 
EGF or HB-EGF molecules in the sample. The degree to which binding occurs can be assessed 
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by use of a control sample. The test and control samples can, for example, be blood, serum, 
ascites, pleural effusion, cerebro-spinal fluid, tissue, cell, urine, lymph, saliva, milk or other 
samples. Such a control sample can be a non-cancerous sample of the fluid or tissue or cell 
type. In some embodiments, the control sample is a non-cancerous sample obtained from the 
same subject as the test sample. "Subject" or "patient" refers to a mammal, preferably a human, 
in need of treatment for or detection of a condition, disorder or disease. 

[000255]The binding of antibody to components of the test sample can be detected by detecting 
a reporting molecule, imaging agent or label that is bound or can be selectively bound to a 
antigen binding protein as described herein. These HB-EGF antigen binding proteins can have 
one or more reporter molecules, labels or imaging agents. A reporter molecule is defined as any 
moiety that may be detected using an assay. Non-limiting examples of reporter molecules that 
have been conjugated to antibodies include enzymes, radiolabels, haptens, fluorescent labels, 
phosphorescent molecules, chemiluminescent molecules, chromophores. luminescent 
molecules, photoaffinity molecules, colored particles or ligands, such as biotin. The reporting 
molecule can provide a detectable signal. For example, the detectable signal can be a 
fluorescent, phosphorescent, chemiluminescent, electrochemiluminescent, electrochemical, 
color change or enzymatic signal. Anti-HB-EGF antibodies provided herein can be used as 
capturing antibodies for ELISA-based detection of the growth factor or immunohistochemical 
analysis of tissue samples as shown in FIGURE 39. 

[000256]ln some embodiments, the reporting molecule is covalently bound to a antigen binding 
protein as described herein. In other embodiments, the reporting molecule can be selectively 
bound to the HB-EGF antigen binding protein as described herein. Such selective binding of a 
reporting molecule to the described antigen binding protein can be accomplished by a secondary 
antibody with the label covalently bound thereto, where the secondary antibody selectively binds 
to an HB-EGB antigen binding protein as described herein. 

3. Methods Of Treatment: Pharmaceutical Formulations, Routes Of 
Administration 

[000257]Treatment of, or treating, cancer is intended to include the alleviation of or 
diminishment of at least one symptom typically associated with the disease. The treatment also 
includes alleviation or diminishment of more than one of the associated symptoms. The 
treatment may cure the cancer, e.g., it may substantially eliminate the cancer cells and/or arrest 
the growth of the cancerous tumor. Alternatively, treatment may slow the progression of the 
cancer. 

[000258]Anti-cancer activity can be evaluated against varieties of cancers or cancer cells using 
methods available to one of skill in the art. Anti-cancer activity, for example, can be determined 
by identifying the LDioo or ED50 of a preparation of the antigen binding proteins described herein 
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that prevents the growth of a cancer. In one embodiment, anti-cancer activity is the amount of 
antibody that kills 50% or 100% of the cancer cells when measured using standard dose 
response methods. 

[0002591The HB-EGF antigen binding proteins as described herein can be administered alone, 
or in combination with antibodies, chemotherapeutic drugs or radiation therapy. Pharmaceutical 
compositions according to the invention may be administered as monotherapy or in combination 
with another pharmaceutical composition, preferably comprising another anti-neoplastic agent, in 
particular CIsplantin or Avastln. For example, the described HB-EGF antigen binding proteins 
can be co-administered with anti-tumor antibodies, (e.g.^chimeric, humanized or human anti- 
tumor antibodies), with antibodies that specifically bind to VEGF to further inhibit tumor 
angiogenesis, or with antibodies that specifically bind to a receptor tyrosine kinase such as 
HER2, HER4 or EGFR and therefore further inhibit tumor cell proliferation. In FIGURE 38, the 
synergistic effect of an anti-EGFR antibody and antiHB-EGF antibodies could be shown for both 
therapeutic antiHB-EGF antibodies tested. Further, the HB-EGF antigen binding proteins 
described herein may be co-administered with other anti-tumor agents. Specific examples of 
anti-tumor agents which can be co-administered with the antibodies provided herein Include, for 
example, gefitlnib, lapatlnib, sunltinib, pemetrexed, bevaclsumab, cetuximab, Imatlnib, 
trastuzumab, alemtuzumab, rituximab, eriotinib, bortezomib and the like. Any other anti-cancer 
agent or drug that can inhibit cancer or tumor cell proliferation can also be used in the 
compositions as described and claimed herein. For example, the claimed compositions can 
include chemotherapeutic agents such as capecitabine, daunorubicin, daunomycin, 
dactinomycin, doxorubicin, epirubicin, idarubicin, esorubicin, bleomycin, mafosfamide, 
Ifosfamide, cytoslne arablnoslde, bis-chloroethylnltrosurea, busulfan, mitomycin C, actlnomycin 
D, mithramycin, prednisone, hydroxyprogesterone, testosterone, tamoxifen, dacarbazlne, 
procarbazine, hexamethylmelamine, pentamethylmelamine, mitoxantrone, amsacrlne, 
chlorambucil, methylcyclohexylnltrosurea, nitrogen mustards, melphatan, cyclophosphamide, 6- 
mercaptopurine, 6-thioguanine. cytarabine (CA), 5-azacytidine, hydroxyurea, deoxycoformycin, 
4-hydroxyperoxycyclophosphor-amide, 5-fluorouracil {5-FU), 5-fluorodeoxyuridine (5-FUdR), 
methotrexate (MTX), colchicine, taxol, vincristine, vinblastine, etoposide, trimetrexate, 
tenlposide, cisplatin, avastln and diethylstilbestrol (DES). See, generally, The Merck Manual of 
Diagnosis and Therapy. 15th Ed. 1987, pp. 1206-1228, Berkowef a/., eds., Rahway, N.J. 
When used with the described HB-EGF antigen binding proteins, such chemotherapeutic agents 
may be used individually (e.g., 5-FU and an antibody), sequentially (e.g., 5-FU and an antibody 
for a period of time followed by MTX and an antibody), or in combination with one or more other 
such chemotherapeutic agents (e.g., 5-FU, MTX and an antibody, or 5-FU, radiotherapy and an 
antibody). 
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[000260]Also provided is a method of evaluating a therapeutically effective dosage for treating a 
cancer with an antibody having an amino acid sequence disclosed herein, that includes 
determining the LD100 or of the HB-EGF antigen binding protein preparation in vivo or in 
vitro. Such a method permits calculation of the approximate amount of antigen binding protein 
needed per volume to inhibit cancer cell growth or metastasis by about 10% to 100%. or about 
20% to 100%, or about 25% to 100%. or about 30% to 100%, or about 40% to 100%. or about 
50% to 100%. In some embodiments, less than 100% inhibition of cancer cell growth or 
metastasis is observed. For example, cancer cell growth and/or metastasis is inhibited by about 
90%, 80%, 70%. 60%, or 50%. Percentage inhibition can be determined, for example, by 
administration of the antigen binding protein preparation to SCID or nu/nu mice available in the 
art wherein tumor cells have been introduced and/or by standard methods using cultured cancer 
cells (see, FIGURE 38B). Several methods are described in the Examples. 
[000261]Also included are sterile pharmaceutical formulations of the HB-EGF antigen binding 
proteins as described herein that are useful as treatments for diseases including, for example, 
cancer and/or aberrant angiogenesis. Such formulations would inhibit the binding of HB-EGF to 
Its receptor. e.g.,EGFR or to HER4, thereby effectively treating pathological conditions where, 
for example, serum, cellular or tissue HB-EGF is abnormally elevated or where its receptors, 
e.g.,EGFR or HER4, are abnormally active. As illustrated herein the HB-EGF antigen binding 
proteins possess adequate affinity to potently neutralize HB-EGF and to modulate the signaling 
events associated with the HB-EGF receptors. 

[000262]The HB-EGF antigen binding proteins as described herein are preferably humanized 
antigen binding proteins. Administration of these humanized antigen binding proteins reduce the 
probability of a negative side effect. Moreover, these antigen binding proteins are stable in vivo, 
for example, because they are recognized as normal human products, thereby minimizing the 
risk of immune system responses. Moreover, these antigen binding proteins are not prone to 
proteolytic destruction, improving their circulating half-lives. Hence, the HB-EGF preparations as 
described herein have an excellent half-life in vivo so that administration in humans is 
comparatively infrequent. Such a prolonged duration of action may allow for less frequent and 
more convenient dosing schedules by alternate parenteral routes such as subcutaneous or 
intramuscular injection. 

[000263]Sterile formulations can be created, for example, by filtration through sterile filtration 
membranes, prior to or following lyophiiization and reconstitution of the antibody. The antigen 
binding proteins as described herein are ordinarily stored in lyophilized form or in solution. 
Therapeutic antibody compositions generally are placed into a container having a sterile access 
port, for example, an intravenous solution bag or vial having an adapter that allows retrieval of 
the formulation, such as a stopper pierceable by a hypodermic injection needle. 
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[000264]The route of administration of the HB-EGF antigen binding proteins are in accord with 
known methods, e.g.. injection or infusion by intravenous, subcutaneous, intradermal, 
intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial, intrathecal, intravesical, 
intra-cavernous, inhalation, intralesional routes, or by sustained release systems as noted 
below. In some embodiments, the antigen binding proteins as described herein are 
administered continuously by Infusion or by bolus injection. 

[000265]The HB-EGF antigen binding proteins, as described herein, can be prepared in a 
mixture with a pharmaceutically acceptable carrier. This therapeutic composition can be 
administered intravenously or through the nose or lung, preferably as a liquid or powder aerosol 
(lyophilized). The composition may also be administered parenterally or subcutaneously as 
desired. When administered systemically, the therapeutic composition should be sterile, 
pyrogen-free and in a parenterally acceptable solution with consideration for what are 
physiologically acceptable pH values, isotonlcity. and stability. These conditions are known to 
those skilled in the art. Briefly, dosage formulations of the compounds described herein are 
prepared for storage or administration by mixing the compound having the desired degree of 
purity with physiologically acceptable carriers, exciplents. or stabilizers. Such materials are non- 
toxic to the recipients at the dosages and concentrations employed, and include buffers such as 
TRIS HCI, phosphate, citrate, acetate and other organic acid salts; antioxidants such as ascorbic 
acid; low molecular weight (less than about ten residues) peptides such as polyarginine, 
proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as 
polyvinylpyrrolidinone; amino acids such as glycine, glutamic acid, aspartic acid, or arginine; 
monosaccharides, disaccharides, and other carbohydrates including cellulose or its derivatives, 
glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol 
or sorbitol; counterions such as sodium and/or nonionic surfactants such as TWEEN, 
PLURONICS or polyethyleneglycol. 

[000266] Sterile compositions for injection can be formulated according to conventional 

pharmaceutical practice as described in Remington: The Science and Practice of Pharmacy 
(20*^ ed, Lippincott Williams & Wilkens Publishers (2003)). For example, dissolution or 
suspension of the active compound in a vehicle such as water or naturally occurring vegetable 
oil like sesame, peanut, or cottonseed oil or a synthetic fatty vehicle like ethyl oleate or the like 
may be desired. Buffers, preservatives, antioxidants and the like can be incorporated according 
to accepted pharmaceutical practice. 

[000267]Suitable examples of sustained-release preparations include semipermeable matrices 
of solid hydrophobic polymers containing the polypeptide, which matrices are in the form of 
shaped articles, films or microcapsules. Examples of sustained-release matrices include 
polyesters, hydrogels {e.g., poly(2-hydroxyethyl-methacrylate) as described by Langer et al.. 
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1981. J. Biomed Mater. Res, 15:167-277 and Langer, 1982, Chem. Tech. 12:98-105, or 
poly(vinylalcohol)), polylactides (U.S. Pat, No. 3,773,919, EP 58.481), copolymers of L- 
glutamic acid and gamma ethyl-L-glutamate (Sidman et al., 1983, Biopolymers 22:547-556). 
non-degradable ethylene-vinyl acetate (Langer et al., supra), degradable lactic acid-glycolic acid 
copolymers sucli as the LUPRON Depot™ (injectable microspheres composed of lactic acid- 
glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid (EP 
133.988). 

[000268]While polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable 
release of molecules for over 100 days, certain hydrogels release proteins for shorter time 
periods. When encapsulated proteins remain in the body for a long time, they may denature or 
aggregate as a result of exposure to moisture at 37*'C, resulting in a loss of biological activity 
and possible changes in immunogenicity. Rational strategies can be devised for protein 
stabilization depending on the mechanism involved. For example, if the aggregation mechanism 
is discovered to be intermolecular S-S bond formation through disulfide interchange, stabilization 
may be achieved by modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling 
moisture content, using appropriate additives, and developing specific polymer matrix 
compositions. 

[000269]Sustained-released compositions also include preparations of crystals of the antigen 
binding protein suspended in suitable formulations capable of maintaining crystals in 
suspension. These preparations when injected subcutaneously or intraperitoneally can produce 
a sustained release effect. Other compositions also include liposomally entrapped antibodies. 
Liposomes containing such antibodies are prepared by methods known per se: U.S. Pat. No. 
DE 3,218,121; Epstein ef a/., 1985. Proc. Natl. Acad. Sci. iys>\ 82:3688-3692; Hwang ef a/., 
1980, Proc. Natl. Acad. Sci. (73^ 77:4030-4034; EP 52,322; EP 36,676; EP 88.046; EP 143,949; 
142,641; Japanese patent application 83-1 18008; U.S. Pat. Nos. 4,485,045 and 4,544,545; and 
EP 102.324. 

[000270]The dosage of the antigen binding protein formulation for a given patient will be 
determined by the attending physician taking into consideration various factors known to modify 
the action of drugs including severity and type of disease, body weight, sex, diet, time and route 
of administration, other medications and other relevant clinical factors. Therapeutically effective 
dosages may be determined by either in vitro or in vivo methods. 

[000271]An effective amount of the antigen binding proteins, described herein, to be employed 
therapeutically will depend, for example, upon the therapeutic objectives, the route of 
administration, and the condition of the patient. Accordingly. It Is preferred for the therapist to 
titer the dosage and modify the route of administration as required to obtain the optimal 
therapeutic effect. A typical dally dosage might range from about 0.001 mg/kg to up to 100 
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mg/kg or more, depending on the factors mentioned above. Typically, the clinician will 
administer the therapeutic antigen binding protein until a dosage Is reached that achieves the 
desired effect. The progress of this therapy is easily monitored by conventional assays or as 
described herein. 

[000272] It will be appreciated that administration of therapeutic entities In accordance with the 
compositions and methods herein will be administered with suitable carriers, exciplents, and 
other agents that are incorporated into formulations to provide improved transfer, delivery, 
tolerance, and the like. These formulations Include, for example, powders, pastes, ointments, 
jellies, waxes, oils, lipids, lipid (catlonic or anionic) containing vesicles (such as Llpofectin^'^), 
DNA conjugates, anhydrous absorption pastes, oil-in-water and water-in-oll emulsions, 
emulsions carbowax (polyethylene glycols of various molecular weights), semi-solid gels, and 
semi-solid mixtures containing carbowax. Any of the foregoing mixtures may be appropriate in 
treatments and therapies involving the HB-EGF antigen binding protein as described herein, 
provided that the active ingredient in the formulation is not inactivated by the formulation and the 
formulation is physiologically compatible and tolerable with the route of administration. See, also 
Baldrick P. "Pharmaceutical exclpient development: the need for preclinical guidance." 2000, 
Regul. Toxicol. Pharmacol. 32:210-218; Wang, "Lyophilization and development of solid protein 
pharmaceuticals," 2000, Int. J. Pharm. 203 :1-60: Charman WN "Lipids, lipophilic drugs, and oral 
drug delivery-some emerging concepts," J. Pharm. Sc/ .89:967-978; Powell at ai, 1998, 
"Compendium of exciplents for parenteral formulations," PDA J. Pharm. Scl. Techno!. 52:238- 
311 and the citations therein for additional information related to formulations, exciplents and 
carriers well known to pharmaceutical chemists. 

[000273]The following examples, including the experiments conducted and results achieved are 
provided for illustrative purposes only and are not to be construed as limiting upon the teachings 
herein. 



EXAMPLES 

K. Example 1: Generation Of Immunogen 

[000274] HB-EGF including EGF-like domain (aa 1-149) was amplified from a pcDNA3-VSV-HB- 
EGF expression construct (Prenzel et al., 1999, supra) and cloned into an expression vector that 
provides an in-frame 6His tag at the carlx)xyl-terminus (pcDNA 3.1 myc-his. InVltrogen). This 
HB-EGF Immunogen with C-terminal myc(HIS)6 tag was expressed In HEK293 cells and purified 
by a two step purification on Ni-NTA sepharose (Amersham Pharmacia) and heparin sepharose 
(Sigma). 

[000275]The HB-EGF portion of the Immunogen had the following sequence (SEQ ID NO:1077). 
1 MKLLPSWLK LFLAAVLSAL VTGESLERLR RGLAAGTSNP 
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41 DPPTVSTDQL LPLGGGRDRK VRDLQEADLD LLRVTLSSKP 
81 QALATPNKEE HGKRKKKGKG LGKKRDPCLR KYKDFCIHGE 
121 CKYVKELRAP SCICHPGYHG ERCHGLSLP 

B. Example 2: Immunization Of Xenomouse Mice And Titers Observed 

[000276] Monoclonal antibodies against HB-EGF were developed by sequentially immunizing 
XenoMouse® mice (XenoMouse strains: XMG2 (human lgG2-producing) and XM3C-1 (human 
lgG4-producing), Abgenix, Inc. Fremont, CA), 

1. Immunization 

[000277]XenoMouse animals were immunized via the footpad for all injections. The total 
volume of each Injection was 50 [}\ per mouse, 25 pi per footpad. 

[000278]For both cohort 1 (10 XMG2 mice) and Cohort 2 (10 XM3C-1), the initial immunization 
was with 10 pg of HB-EGF protein admixed 1:1 (v/v) with TITERMAX GOLD® (Sigma, Oakville, 
ON) per mouse. The subsequent four boosts were made with 10 pg of HB-EGF protein admixed 
1:1 (v/v) with 100 pg alum gel (Sigma, Oakville, ON) in pyrogen-free D-PBS. The fifth boost 
consisted of 10 pg of HB-EGF protein admixed 1:1 (v/v) with TITERMAX GOLD®. The sixth and 
seventh injection consisted of 10 pg of HB-EGF protein admixed 1:1 v/v with 100 pg alum gel. A 
final boost was made with 10 pg of HB-EGF protein In pyrogen-free DPBS. without adjuvant. 
The XenoMouse mice were immunized on days 0, 4, 8. 14, 18, 21 , 25, and 28 for this protocol 
and fusions were performed on day 32. The two bleeds were made through Retro-Orbital Bleed 
procedure on day 16 after the fourth boost, on day 23 after the sixth boost. 

2. Selection Of Animals For Harvest By Titer 

[000279]Anti-HB-EGF antibody titers in the serum from immunized XenoMouse mice were 
determined by ELISA. Briefly, the HB-EGF protein ( 2 pg/ml) was coated onto Costar Labcoat 
Universal Binding Polystyrene 96-well plates (Gorning, Acton, MA) overnight at 4°G in Antigen 
Coating Buffer (0.1 M Carbonate Buffer, pH 9.6 NaHCOa (MW 84) 8.4 g/L). The next day, the 
plates were washed one time with washing buffer (0.05% Tween 20 in 1x PBS) using a Blotek 
plate washer. The plates were then blocked with 200 pi/well blocking buffer (0.5% BSA, 0.1% 
Tween 20, 0.01% Thimerosal In 1x PBS) and incubated at room temperature for 1 hour. After 
the one-hour blocking, the plates were washed one time with washing buffer using a Biotek plate 
washer. Sera from either the HB-EGF protein immunized XenoMouse mice or naYve 
XenoMouse animals were titrated in 0.5% BSA/PBS buffer at 1:3 dilutions in duplicate from a 
1:100 initial dilution. The last well was left blank. These plates were Incubated at room 
temperature for 2 hours, and the plates were then washed three times with washing buffer using 
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a Biotek plate washer. A goat anti-human IgG Fc-specific horseradish peroxidase (CALTAG, 
Cat NO, H10507) conjugated antibody was added at a final concentration of 1 :2000 In blocking 
buffer and incubated for 1 hour at room temperature. The plates were washed three times with 
washing buffer using a Biotek plate washer. After washing, the plates were developed with the 
addition of TMB chromogenic substrate (BioFx BSTP-0100-01) for 10-20 minutes or until 
negative control wells start to show color. Then the ELISA was stopped by the addition of Stop 
Solution (650 nM Stop reagent for TMB (BioFx BSTP-0100-01), reconstituted with 100 ml H2O 
per bottle). The specific titer of each XenoMouse animal was determined from the optical 
density at 650 nm and is shown In TABLE 1 below. The titer value is the reciprocal of the 
greatest dilution of sera with an OD reading two-fold that of background. Therefore., the higher 
the number, the greater was the humoral immune response to HB-EGF. 
[000280] 
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[000281]TABLE 1 
[000282] 



Group 1, fp, XMG2,10 mice, 




After 4 inj. 


After 6 inj. 


Mouse lu 


Reactivity to HB-EGF 


P47z1 


3,800 


59 000 


P4722 


6,500 


68.000 


it r 


2,500 


43,000 


P4724 


2.400 


22,000 


P4725 


2,400 


71.000 


P4726 


450 


58.000 


P4727 


1,600 


20.000 


P4728 


2.700 


61.000 


P4729 


800 


61,000 


P47210 


5.700 


78.000 


NC 


<100 


<100 


PC 


<100 


<100 



Group 2, fp, XM3C-1,10 mice, 




After 4 inj. 


After 6 inj. 


iv^f^i ICO 1 


Reactivity to HB-EGF 




35 


2,300 




20 


750 


P2669 


30 


850 


P26610 


75 


1.900 


P2892 


60 


550 


P2894 


60 


1.400 


P2895 


95 


2.600 


P2896 


45 


2.500 


P3672 


50 


2.000 


P3678 


60 


1,800 


NC 


<100 


<100 


PC 


35 


20 



0. Example 3: Hybridoma Generation And Primary Screen For Binders 

[000283] Immunized mice were sacrificed and the lymph nodes were harvested and pooled from 
each cohort. The lymphoid cells were dissociated by grinding in DMEM to release the cells from 
the tissues, and the cells were suspended in DMEM. The cells were counted, and 0.9 ml DMEM 
per 100 million lymphocytes was added to the cell pellet to resuspend the cells gently but 
completely. Using 100 pi of CD90+ magnetic beads per 100 million cells, the cells were labeled 
by incubating the cells with the magnetic beads at 4**C for 15 minutes. The magnetically-labeled 
cell suspension containing up to 10® positive cells (or up to 2x10® total cells) was loaded onto a 
LS+ column and the column washed with DMEM. The total effluent was collected as the CD90- 
negative fraction (most of these cells were expected to be B cells). 
[000284]The fusion was performed by mixing washed enriched B cells from above and 
nonsecretory myeloma P3X63Ag8.653 cells purchased from ATCC, cat.# CRL 1580 (Kearney et 
al, 1979. J. Immunol. 123: 1548-1550) at a ratio of 1:1. The cell mixture was gently centrlfuged 
at 800 g. After complete removal of the supernatant, the cellular pellet was treated with 2-4 ml 
of Pronase solution (CalBlochem. cat. # 53702; 0.5 mg/ml in PBS) for no more than 2 minutes. 
Then. 3-5 ml of FBS was added to stop the enzyme activity and the suspension was adjusted to 
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40 ml total volume using electro cell fusion solution, ECFS (0.3 M Sucrose, Sigma. Cat# S7903, 
0.1 mM Magnesium Acetate. Sigma. Cat# M2545, 0.1 mM Calcium Acetate. Sigma, Cat# 
C4705). Tiie supernatant was removed after centrifugation and the cells were resuspended in 
40 ml ECFS. This wash step was repeated and the cells again were resuspended in ECFS to a 
concentration of 2x10® cells/ml. 

[000285]Electro-cell fusion was performed using a fusion generator, model ECM2001. 
Genetronic. Inc.. San Diego, CA. The fusion chamber size used was 2.0 ml, using the following 
instrument settings: Alignment condition: voltage: 50 V, time: 50 seconds; membrane breaking 
at: voltage: 3000 V, time: 30 psec; post-fusion holding time: 3 seconds. 
[000286]After electro-cell fusion, the cell suspensions were carefully removed from the fusion 
chamber under sterile conditions and transferred into a sterile tube containing the same volume 
of Hybridoma Culture Medium (DMEM (JRH Biosciences), 15% FBS (Hyclone), supplemented 
with L-glutamine, pen/strep, OPI (oxaloacetate, pyruvate, bovine insulin) (all from Sigma) and IL- 
6 (Boehringer Mannheim)). The cells were incubated for 15-30 minutes at 37°C, and then 
centrifuged at 400 g for five minutes. The cells were gently resuspended in a small volume of 
Hybridoma Selection Medium (Hybridoma Culture Medium supplemented with 0.5x HA (Sigma, 
cat. # A9666)), and the volume was adjusted appropriately with more Hybridoma Selection 
Medium, based on a final plating of 5x10® B cells total per 96-well plate and 200 pL per well. 
The cells were mixed gently and pipetted into 96-well plates and allowed to grow. On day 7 or 
10, one-half the medium was removed, and the cells were re-fed with Hybridoma Selection 
Medium. 

[000287] After 14 days of culture, hybridoma supernatants from the cohort #1 and cohort #2 
were screened for HB-EGF-specific monoclonal antibodies by ELISA. In the Primary screen, the 
ELISA plates (Fisher. Cat. No. 12-565-136) were coated with 50 [jUweW of HB-EGF protein (2 
|jg/ml) in Coating Buffer (0.1 M Carbonate Buffer, pH 9.6, NaHCOa 8.4 g/L), then incubated at 
4**C overnight. After incubation, the plates were washed with Washing Buffer (0.05% Tween 20 
in PBS) one time. 200 pUwell Blocking Buffer (0.5% BSA, 0.1% Tween 20, 0.01% Thimerosal in 
1x PBS) were added and the plates were incubated at room temperature for 1 hour. After 
incubation, the plates were washed with Washing Buffer one time. Aliquots (50 pL/weil) of 
hybridoma supernatants and positive and negative controls were added, and the plates were 
incubated at room temperature for 2 h. The positive control used throughout was semm from 
the relevant HB-EGF protein-immunized XenoMouse mouse and the negative control was serum 
from a KLH-immunlzed relevant strain of XenoMouse mouse. After incubation, the plates were 
washed three times with Washing Buffer. 100 Ml-/well of detection antibody goat anti-hulgGFc- 
HRP (Caltag Inc., Cat. No. HI 0507, using concentration was 1:2000 dilution) was added and 
the plates were incubated at room temperature for 1 hour. After incubation, the plates were 
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washed three times with Washing Buffer and 100 Ml/well of TMB (BioFX Lab. Cat. No. TMSK- 
0100-01) was added. Plates were then allowed to develop for about 10 minutes (until negative 
control wells barely started to show color). 50 pl/well stop solution (TMB Stop Solution (BioFX 
Lab. Cat. No. STPR-01 00-01 ) was then added and the plates were read on an ELISA plate 
reader at a wavelength of 450 nm. 

[000288]The old culture supernatants from the positive hybridoma cells growth wells based on 
primary screen were removed and the HB-EGF positive hybridoma cells were suspended with 
fresh hybridoma culture medium and were transferred to 24-weII plates. After 2 days In culture, 
these supernatants were ready for a secondary confirmation screen. In the secondary 
confirmation screen, the positives in the first screening were screened by ELISA (described as 
above) with two sets of detective antibodies: goat anti-hulgGFc-HRP (Caltag Inc., Cat. No. 
H10507, using concentration was 1:2000 dilution) for human gamma chain detection and goat 
anti-hlg kappa-HRP (Southern Biotechnology, Cat. No. 2060-05) for human kappa light chain 
detection in order to demonstrate that the antibody preparation was HB-EGF-specific and fully 
human in its composition. The two sets of ELISA procedures were identical to the descriptions 
above except the two different detection antibodies were used separately. 
[000289]ln parallel with the secondary confirmation screen, the counter ELISA screen was 
performed to exclude those antibodies that respond to myc(his)6 tag. The ELISA procedures 
were identical to the descriptions above except the coated with in^elevant myc(his)6 tag protein 
(ML-myc(his)6 protein) instead of coating with HB-EGF myc(his)6 protein. 
[000290]After the secondary confirmation and the counter ELISA screen, 49 fully human 
IgG/kappa HB-EGF specific monoclonal antibodies were identified from cohorts 1 and 2. 

D. Example 4: Scale-Up And Testing Of Antibodies In Functional Assays 

[000291]This Example describes the identification of hybridoma cell lines that produce anti-HB- 
EGF antibodies with affinity for HB-EGF. 

1. FAGS Detection Of l-lybridoma-Produced Anti-HB-EGF Antibodies 
Bound To HB-EGF Expressing Cell-Lines 

[000292] HB-EGF expression on cell-lines was determined by FACS analysis. To perfonn this 
analysis 2x10^ selected HB-EGF-expressing cells were harvested with 10 mM EDTA in PBS, 
resuspended in FACS-buffer (PBS. 3% FCS, 0.4% azide) and seeded on a 96-well round bottom 
plate. After centrifugation for 3 minutes at 1000 rpm to remove supernatant, the cells were 
resuspended in hybridoma-derived anti-HB-EGF antibody dilution (100 M'/well) and incubated at 
4°C for 45 min. The cells were washed twice with FACS buffer and resuspended with secondary 
antibody (100 pl/well) donkey-anti-human-PE (Jackson) diluted 1:100 in FACS buffer. The cell 
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suspensions were incubated at 4 ''C in the dark for 30 min, washed twice with FACS buffer and 
analyzed (FACS, Beckman Coulter). 

[000293]The results of these assays are provided in TABLES 2 and 3 below, which provide the 
fluorescence mean values for each FACS assay. As Illustrated in TABLES 3 and 4, substantialiy 
no HB-EGF expression was detected in CHO control cells that do not express HB-EGF. 
However, when HB-EGF is recombinantly overexpressed in CHO cells, several monoclonal 
antibody preparations exhibit significant binding to those HB-EGF-expressing cells. Binding to 
MDA-MB231, SCC-9 and COS-7 cells was somewhat variable but an antibody preparation that 
bound to one HB-EGF-expressIng cell type typically bound to another. As shovyn in TABLE 2. 
several antibody preparations, including, for example, the U2-24. U2-5. U2-19. U2-21, U2-15 
and U2-42 antibody preparations exhibited strong binding to HB-EGF-expressing CHO cells. 
Similarly, antibody preparations U2-39, U2-26, U2-44. U2-45 and U2-48 also exhibited good 
binding to HB-EGF-expressing CHO cells. 
[000294] 
[000295] 
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TABLE 2 

FACS Analysis Of Anti-HB-EGF Antibody Supernatants (Cohort 1) 





CHO control cells vs. HB- 
EGF-expressIng CHO cells 


Cell Lines Endogenously Expressing HB-EGF 


Antibody 


CHO-K1 


CHO-HB- 
EGF 


MDA-MB231 


SCC-9 


COS-7 


KLH 


0.2 


0.3 


0.4 


0.2 


0.4 


U2-18 


0.3 


154 


3.1 


1.2 


1.6 


U2-68 


0.2 


238 


1.7 


0.6 


1.1 


U2-24 


0.2 


360 


2 


0.6 


6.7 


U2-14 


0.3 


132 


2.8 


0.8 


1.1 


U2-1 


0.2 


64 


1.8 


0.7 


3.1 


U2-32 


0.2 


76 


1.7 


1.2 


1.8 


U2-40 


0.2 


137 


2.1 


1.3 


1.1 


U2-5 


0.3 


371 


6.9 


1.7 


2.2 


U2-8 


0.3 


148 


3.7 


1.4 


1.4 


U2-13 


0.2 


136 


0.4(2.6) 


0.5 


0.8 


U2-17 


0.2 


170 


1.6 


0.6 


1.4 


U2-19 


0.4 


347 


5.5 


1.8 


6.1 


U2-38 


0.3 


30 


3.9 


0.9 


1.4 


U2-21 


0,2 


344 


3.9 


3.4 


2.1 


U2-15 


0.2 


370 


3 


0.6 


0.9 


U2-16 


0.2 


197 


1.5 


0.4 


0.9 


U2-30 


0.3 


273 


3.5 


1 


3.4 


U2-44 


0.3 


5.6 


0.8 


0.2 


5.2 


U2-42 


1.2 


277 


3.3 


0.5 


6.7 


U2-36 


0.9 


112 


1.6 


0.3 


4.9 


U2-22 


0.3 


221 


1.1 


0.2 


4.9 


U2-56 


0.2 


38 


0.5 


0.2 


1.8 


Neg 


0.2 


0.2 


0.3 






Pes (goat 
aHB) 


0.2 


80 


3 







[000296] 
[000297] 
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TABLE 3 

FACS Analysis Of Anti-HB-EGF Antibody Supernatants (Cohort 2) 





CHO control cells vs. HB- 
EGF-expressing CHO cells 


Cell Lines Endogenously 
Expressing HB-EGF 


Antibody 


CHO-K1 


CHO-HB- 
EGF 


MDA-i\/IB231 


SCC-9 


COS-7 


U2-63 


0.2 


36(0.4) 


0.5 


0.2 


0.6 


U2-54 


0.3 


49 


0.6 


0.2 


2.4 


U2-65 


0.2 


1.9 


0.4 


0.2 


0.3 


U2-10 


0.2 


2.3 


0.5 


0.2 


1.2 


U2-53 


0.2 


144 


0.5 


0.2 


0.6 


U2-66 


0.2 


149 


0.5 


0.2 


0,5 


U2-61 


0.4 


28 


0.4 


0.2 


1.4 


U2-67 


0.2 


82 


0.5 


0.2 


0.6 


U2-28 


0.3 


198 


1 


0.2 


3.2 


U2-2 


0.2 


127 


0.5 


0.2 


0.5 


U2-62 


0.2 


47 


0.5 


0.2 


0.6 


U2-39 


0.2 


205 


2.6 


0.6 


8.3 


U2-3 


0.2 


168 


0.9 


0,2 


2.5 


U2-43 


0.4 


185 


0.8 


0.2 


1.7 


U2-34 


0.7 


125 


1.2 


0.3 


6.4 


U2-26 


0.2 


242 


1.5 


0.3 


4.7 


U2-41 


0.3 


186 


1.2 


0.2 


3.3 


U2-44 


0.4 


248 


1.2 


0.2 


2.2 


U2-45 


0.6 


248 


1,4 


0.2 


6.4 


U2-57 


0.2 


201 


0.7 


0.2 


0.5 


U2-12 


0.6 


1.2 


1.2 


0.5 


1.6 


U2-46 


0.4 


129 


1 


0.2 


2.5 


U2-48 


0.4 


273 


1.3 


0.3 


2.1 


U2-6 


0.5 


108 


3.9 


1.5 


5.9 


U2-58 


0.2 


277 


0.9 


0.2 


0.4 


U2-51 


0.5 


176 


1.1 


0.2 


3.6 


U2-60 


0.2 


3.6 


0.4 


0.2 


0.3 


Neg 


0.2 


0.2 


0.3 






Pos (goat 

aHB) 


0.2 


80 


3 
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2. Inhibition of HB-EGF-lnduced EGFR tyrosine phosphorylation 

[000298]The following protocol was used to identify which anti-HB-EGF antibody preparations 
inhibit HB-EGF-induced epidernnal growth factor receptor tyrosine phosphorylation. Such 
experiments further characterize the antibodies and help identify which hybridoma cell lines 
produce antibody that inhibit HB-EGF activity and then should be cloned and expanded. 
[000299]40000 SCC9 human squamous cancer cells were seeded on a 96-well plate in 100 pi 
medium. Cells were starved In 60 pi senjm free medium for 24 hr. A black Maxisorp 96-well 
plate was coated with 100 pi anti-EGFR antibody (2 pg/ml) overnight at 4*'C. The coating 
solution was replaced by 300 pi blocking solution (PBS + 0.5% BSA) without washing and left to 
incubate 2 hours at room temperature, 10 pg/ml of lgG2-control (Sigma) or anti-HB-EGF 
hybridoma-derived antibodies were added to 20 ng/ml HB-EGF (R&D Systems) and 
preincubated for 30 minutes at 37 **C (volume: 40 pi). Cells were treated with medium alone or 
with the antibody/ligand solution for 3 minutes at 37''C. The medium was removed and cells 
were lysed on ice with 100 pi Triton-X-100-based lysis buffer containing 1 mM PMSF. 10 pg/ml 
Aprotinin. 10 mM NaF and 2 mM Na-Orthovanadate. The blocked Maxisorp plate was washed 6 
times with PBS + 0.05% Tween-20. 80 pi of the cell lysate was transferred directly to the 
washed Maxisorp plate and Incubated ovemight at 4 ^'C with gentle agitation. The plate was 
washed 6 times with PBS + 0.05% Tween-20, then 100 pi 4G10-biotin (UBI) diluted 1:4000 in 
dilution buffer (PBS+0.5% BSA+0,05% Tween-20+5 mM EDTA) was added to each well and 
incubated for 2 hours at room temperature. The plate was washed 6 times with PBS + 0.05% 
Tween20 and 100 pi AP-conjugated streptavidin (UBI) diluted 1:20000 in dilution buffer 
(PBS+0.5% BSA+0.05% Tween20+5 mM EDTA) was added to each well for 30 minutes at room 
temperature. The plate was washed 6 times with PBS + 0.05% Tween-20 and 100 pi AttoPhos 
substrate was added to each well. The plate was Incubated for up to 3 hours at room 
temperature In the dark and the developing fluorescence was monitored at 30, 90 and 180 min 
(Excitation: 430 nm, emission: 580 nm). 

[000300]The percent inhibition of HB-EGF-induced EGFR tyrosine phosphorylation was 
calculated by reduction in the amount of phosphorylation observed with lgG2-control (Sigma) by 
each hybridoma-derived anti-HB-EGF antibody preparation. 

[000301] Results for the different anti-HB-EGF antibody preparations are provided in FIGURES 
23Aand 23B. As Illustrated, monoclonal antibody preparations U2-18. U2-24. U2-19. U2-42. 
U2-39, U2-34, U2-45 and U2-6 strongly inhibit EGFR tyrosine phosphorylation. 

3. Anti-HB-EGF Antibody Preparations Inhibit LPA-lnduced EGFR 
Phosphorylation 
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[000302] EG FR-dependent signaling pathways can be activated upon stimulation of G-protein- 
coupled receptors (GPCR). Ligand activation of heterotrimeric G proteins by interaction with a 
GPCR results in an intracellular signal that Induces the extracellular activity of a transmembrane 
metalloprotelnase. LIgands that can activate the GPCR pathway include LPA (lysophosphatidic 
acid), thrombin, carbachol, bombesin, and endothelin. Such activation leads to extracellular 
processing of a transmembrane growth factor precursor and release of the mature factor which, 
directly or through the proteoglycan matrix, interacts with the ectodomain of EGFR and activates 
it through phosphorylation. See, Prenzel ef a/.,1999. Nature 402:884-888. 
[000303]The anti-HB-EGF antibody preparations provided herein were tested to ascertain 
whether they could inhibit EGFR tyrosine phosphorylation Induced by the GPCR ligand LPA in 
COS-7 cells, using the following procedure. 

[000304]250.000 COS-7 cells were seeded on a 6-well plate, in 2 ml medium and cultured over 
night. Cells were starved in 1 ml serum free medium for 24 hours. Following preincubation with 
antibodies (37°C, 1h), cells were stimulated with 10 pM LPA (37°C, 3 min) and lysed on ice with 
400 pi Triton-X-100-based lysis buffer containing 1 mM PMSF, 10 pg/ml Aprotinin. 10 mM NaF 
and 2 mM Na-Orthovanadate. Following immunoprecipitation of the EGFR (340 pi lysate, 340 pi 
HNTG, 30 pi ProL A Sepharose. I.Spl aEGFR (108.1. Prenzel et aL, 1999, supra)) for 4 hours 
in the coldroom precipitates were washed 3 times with 500 pi HNTG buffer and run on a 7.5% 
SDS PAGE. Following transfer on a nitrocellulose membrane (Schleicher & Schuell) the blot 
was probed with an antibody recognizing phosphotyrosine residues (primary ab 4G10 (1:2000, 
Upstate biotechnology): secondary anti-mouse Ab 1 :10000, Jackson laboratories). Reblot with 
sheep anti EGFR (Upstate technology) after stripping showed that equal amounts of the receptor 
were precipitated In each lane. 

[000305]FIGURE 24 provides a western blot illustrating which anti-HB-EGF antibody 
preparations inhibit LPA-induced EGFR tyrosine phosphorylation. As shown in FIGURE 24, the 
U2-19 and U2-42 anti-HB-EGF antibody preparations strongly inhibited LPA-induced EGFR 
phosphorylation. The U2-24 anti-HB-EGF antibody preparation Inhibited LPA-induced EGFR 
phosphorylation to a somewhat lesser extent. 

E. Example 5: Hybridoma Cloning To Generate Monoclonal Antibodies 

[000306] Based on the test results observed from experiments described in the preceding 
Examples, of the 49 original isolates, 43 hybridoma cell lines were selected for cloning by 
limiting dilution and further characterization of their monoclonal antibody. The lines selected for 
cloning bound to HB-EGF-expressing cell lines as exhibited by FACS analysis and inhibited HB- 
EGF-stimulation of EGF receptor tyrosine phosphorylation. For some hybridomas. insufficient 
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antibody was generated to run all the primary screening assays. This subset of hybridomas was 
advanced to hybridoma cloning as well. 

F. Example 6: Further Characterization Of Antibody-Related Inhibition Of GPCR 
Induced Tyrosine Phosphorylation Of EGFR 

[000307]This Example provides further data showing that several anti-HB-EGF antibody 
preparations provided herein exhibit dose-dependent inhibition of GPCR-induced EGF receptor 
tyrosine phosphorylation. 

[0003081lnhlbition by candidate antibody preparations U2-42. U2-39 and U2-45 was examined 
using different concentrations of these antibody preparations and the following procedure. 
[000309] 150,000 cells (MDA-MB231. PPC1) were seeded on a 12-weil plate in 1 ml medium. 
Cells were starved in 500 |jl serum free medium for 24 hr. A black Maxisorp 96-welI plate was 
coated with 100 pi anti-EGFR antibody (2 pg/ml) overnight at 4*^0. The coating solution was 
replaced by 300 pi blocking solution (PBS + 0.5% BSA) without washing and left to incubate 2 
hours at room temperature.Cells were pre-incut)ated with 10 pg/ml anti-HB-EGF Abs for 30 
minutes at 37**C and then treated with the GPCR ligands LPA (10 pM. PPC1 cells) or Thrombin 
(1U/ml, MDA-MB231 cells) for 3 minutes at 37 **C. The medium was removed and cells were 
lysed on ice with 200mI Triton-X-100-based lysis buffer containing 1 mM PMSF, 10 pg/ml 
Aprotinin, 10 mM NaF and 2 mM Na-Orthovanadate. The blocked Maxisorp plate was washed 
6x with PBS + 0.05% Tween-20. Cell lysate was transferred directly to a washed Maxisorp plate 
and incubated overnight at 4 **C with gentle agitation. 

[00031 0]The plate was washed 6 times with PBS + 0.05% Tween-20. then 100 pi 4G10-biotin 
(UBI) diluted 1:4000 in dilution buffer (PBS+0.5%BSA+0.05% Tween-20+5mM EDTA) was 
added to each well and incubated for 2 hours at room temperature. The plate was washed 6 
times with PBS + 0.05% Tween-20 and lOOpI AP-conjugated streptavidin (UBI) diluted 1:20000 . 
in dilution buffer (PBS+0.5% BSA+0,05% Tween-20+5mM EDTA) was added to each well for 30 
minutes at room temperature. The plate was washed 6 times with PBS + 0.05% Tween-20 and 
100 pi Attophos substrate was added to each well. The plate was incubated for 3 hours at room 
temperature In the dark and the developing fluorescence was monitored at 30, 90 and 180 min 
(Excitation: 430 nm. emission: 580 nm). 

[00031 1]As shown In FIGURE 26. inhibition of LPA-induced EGFR tyrosine phosphorylation was 
dose dependent - greater inhibition of EGFR tyrosine phosphorylation was observed as the 
amount of anti-HB-EGF antibody was increased. 

[000312]FIGURE 25 illustrates that candidate antibody preparations U2-42, U2-39 and U2-45 
also effectively inhibit thrombin-induced EGFR phosphorylation in MDA-MB231 cells. A dosage 
dependent inhibition is observed, with increased Inhibition as more anti-HB-EGF antibody is 
added. FIGURE 26 illustrates that Inhibition of LPA-induced EGFR tyrosine phosphorylation in 
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PPC-1 cells by anti-HB-EGF antibody preparations provided herein is dose dependent. As 
shown, greater inhibition of EGFR tyrosine phosphorylation was detected as the amount of anti- 
HB-EGF antibody was increased. 

G. Example 7: inhibition Of GPCR-lnduced MDA-IVIB231 Ceii Migration By Human 
Anti-HB-EGF Antibodies 

[00031 3]Transmigration experiments were performed in order to investigate whether the 
antibodies provided herein block cell migration induced by the GPCR ligand Sphingosine-1- 
phosphate. 

[000314]Serum-starved human breast cancer MDA-MB231 cells were preincubated with the 
indicated antibody to the cell suspension for 45 min at 37X. Thereafter, 500 ml cell suspension 
(50,000 cells) was placed in the top chamber of collagen l-coated transwells (BD Falcon, 8 pm 
pores). 750 ml medium (MEM. amino acids, Na-Pyruvate, Pen.-Strept. 0.1% BSA) alone or 
containing the GPCR ligand Sphingosine-1 -phosphate (R&D Systems) was used in the bottom 
chamber. After migration for 8 hours at 37*C cells were fixed, stained with DAPI and cell nuclei 
were counted for statistical evaluation. 

[00031 SJThe results for these MDA-MB231 cell migration assays using candidate anti-HB-EGF 
antibody preparations U2-42. U2-39 and U2-45 are provided in FIGURE 27. As shown, anti-HB- 
EGF antibody preparation U2-42 inhibited MDA-MB231 cell migration by about 70%; anti-HB- 
EGF antibody preparation U2-45 inhibited MDA-MB231 cell migration by about 100%; and anti- 
HB-EGF antibody preparation U2-39 inhibited MDA-MB231 cell migration by about 100%. 
Hence, the ability of these anti-HB-EGF antibodies to inhibit MDA-MB231 cell migration is 
substantial. 
[000316] 

H. Example 8: Inhibition Of HB-EGF-lnduced IVIigration Of IMCF-7 Cells By Human 
Anti-HB-EGF Antibodies 

[00031 7]Transmigration experiments were performed in order to investigate whether the 
antibodies provided herein block cell migration that would otherwise be directly induced by HB- 
EGF. The results of these tests highlight which antibody preparations may be use for 
development as anti-metastatic cancer agents. 

[00031 8] A 500 ml cell suspension of serum-starved human breast cancer MCF7 cells (50,000 
cells) was placed in the top chamber of collagen l-coated transwells (BD Falcon, 8 pm pores). 
Aliquots of 750 ml medium (MEM. amino acids. Na-pyruvate, Pen.-Strept., 0.1% BSA) alone or 
containing 20 ng/ml HB-EGF (R8iD Systems) in the presence or absence of 10 pg/ml HB-EGF 
antibodies were placed in the bottom chamber. After incubation and migration for 8 hours at 
37''C. cells were fixed, stained with DAPI and cell nuclei were counted for statistical evaluation. 
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[000319]The results for these migration assays using candidate anti-HB-EGF antibody 
preparations U2-42. U2-39 and U2-45 are provided in FIGURE 28. As shown, anti-HB-EGF 
antibody preparation U2-42 inhibited MCF-7 cell migration by about 65%; anti-HB-EGF antibody 
preparation U2-45 inhibited MCF-7 cell migration by about 93%; and anti-HB-EGF antibody 
preparation U2-39 inhibited MCF-7 cell migration by about 98%. Hence, the ability of these anti- 
HB-EGF antibodies to inhibit MCF-7 cell migration is substantial. 

I. Example 9: Characteristics Of Top 10 Anti-HB-EGF Antibodies 

[000320] A summary of results is provided in TABLE 4, infra, for top 10 hybridoma-derived 
antibody preparations in GPCR-induced triple membrane-passing signal (TMPS) experiments. 
The TMPS experiments involved LPA-stimulation in SCC9 cells, thrombin stimulation in MDA- 
MB231 cells, LPA stimulation of SkOV-8 cells and Sphingosine-1 -phosphate migration of MDA- 
MB231 cells. The data provided represent the percent inhibition of the TMPS transactivation 
signal that was observed when antibody preparations were used in the assays compared to the 
same assay when no antibody was present. The top three antibodies of each experiment are 
highlighted in bold letters. 
[000321] 



TABLE 4 

Percent Inhibition of TIVIPS Transactivation Signal 





TIVIPS 


Migration 


Ab 


SCC9.3 


MDA-MB231 


MDA-IVIB231 


SkoV-8 


SI<oV-8 


IV1DA-MB231 


U2-39 


56.9 


126.6 


131.1 


130.7 


65.5 


115 


U2-45 


58.5 


136.8 


95.7 


99.4 


75.1 


104 


U2-42 


62.8 


123.2 


125.6 


110.7 


73.1 


69.9 


U2-34 


50.6 


109.5 


93.6 


95.1 


73 


99.6 


U2-46 


36.6 


88.1 


77.5 


80.5 


76.1 


n.d. 


U2-19 


n.d. 


n.d. 


n.d. 


n.d. 


n.d. 


85 


U2-26 


n.d. 


143 


91.8 


106.1 


31.4 


55.9 


U2-51 


n.d. 


n.d. 


n.d. 


n.d. 


n.d. 


85.3 


U2-15 


n.d. 


121.7 


92.6 


87 


17.6 


45.5 


U2-22 


n.d. 


74.2 


94.3 


64.4 


18.2 


n.d. 



J. Example 10: Inhibition Of HB-EGF-lnduced HER4 Tyrosine Phosphoryiationby 
Human Anti-HB-EGF Antibodies 
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[000322]This Example shows that anti-HB-EGF antibody preparations inhibit HB-EGF induced 
tyrosine phosphorylation of HER4. The following procedures were employed to assess the 
effects of anti-HB-EGF antibodies on HER4 tyrosine phosphorylation. 

[000323] 125,000 cells T47D human breast cancer cells were seeded on a 24-well plate in 500 yi\ 
medium. Cells were starved in 200 pi serum free medium for 24 hr. An R&D Systems Human 
Phospho-ErbB4 ELISA-Kit was used for detection of HER4 tyrosine phosphorylation. A clear 
Maxisorp 96-well plate was coated with 100 mouse anti-human-ErbB4 antibody (Capture 
Antibody 1 Mg/ml) overnight at room temperature. The coated Maxisorp plate was washed 6 
times with PBS+0.05%Tween-20. the washing solution was replaced by 300 pi blocking solution 
(PBS + 0.5% BSA) and incubated 2 hours at room temperature. 50 pi serum-free medium with 
5x-concentration of anti-HB-EGF Abs (10 pg/ml) was incubated with 5x-concentration HB-EGF 
(20 ng/ml) for SOmin at 37 "^C, then added to each well (in duplicate). The medium was removed 
and cells were lysed on ice with 200 pi Triton-X-100-based lysis buffer containing . 1 mM PMSF, 
10 pg/ml Aprotinin, 10 mM NaF and 2 mM Na-Orthovanadate. The blocked Maxisorp plate was 
washed 3 times with PBS + 0.05% Tween-20. Cell lysate was transferred directly to a washed 
Maxisorp plate and incubated overnight at 4 **C with gentle agitation. The plate was washed 6 
times with PBS+0.05% Tween-20. then 100 pi anti-Phospho-tyrosine-HRP (Detection Antibody 
600ng/ml) diluted in dilution buffer (PBS+0.5%BSA+0.05% Tween-20+5 mM EDTA) was added 
to each well and incubated for 2 hours at room temperature. The plate was washed 6 times with 
PBS + 0.05% Tween20 and 100 pi Tetramethylbenzidine (TMB, Calbiochem) was added to each 
well for 20 minutes at room temperature. The reaction was stopped by addition of 50 pi 1 M 
H2SO4 and the absorbance was read at 450 nm (Themno Lab Systems plate reader). 
[000324]The results are shown in FIGURE 29. As illustrated, increasing concentrations of U2- 
42.1 or U2-39.1 anti-HB-EGF antibody preparations led to increased inhibition of HB-EGF- 
induced HER4 phosphorylation. 

K. Example 11: Monoclonal Antibody Cross-Reactivity 

[000325]This Example provides further data showing cross reactivity of anti-HB-EGF antibody 
preparations for the cyno HB-EGF. mouse HB-EGF and the related EGF-like growth factor 
Amphiregulin. Following cloning of the monkey and mouse form of HB-EGF. each expression 
construct was transfected in HEK293 cells and anti-HB-EGF antibodies were tested on their 
ability to bind these proteins in a FACS experiment. Amphiregulin cross reactivity was tested by 
ELISA format assay. 

1. Cloning Cyno HB-EGF 
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[0003261ln the present study, cyno HB-EGF plasmids were prepared. The cyno HB-EGF cDNA 
was cloned by polymerase chain reaction (PGR) from cyno kidney cDNA with primers based on 
the sequence of cyno HB-EGF. 

[0003271The primers used for the amplification of cyno HB-EGF were as follows: 

[000328] Forward primer: 5'-GGG TTA ACG CCA CCA TGA AGC TGC TGC CGT CG-3' (SEQ 

ID NO: 1078) 

[0003291Reverse primer: 5'-CCG CTC GAG GTG GGA ATT AGT CAT GCC C -3' (SEQ ID 
NO: 1079) 

[000330]The PCR product was digested with Hpal and Xho1 and ligated into pCDNA3.1 
digested with Hind3. After purification, cyno HB-EGF plasmids were transformed Into DH5a 
bacterial cells and multiplied under ampicilin selection. The plasmid was then highly expressed 
in ampicilin selection media using a single transformed colony. After purifying using a 
commercially available DNA-purification kit, cyno HB-EGF plasmids were transiently transfected 
in HEK293T cells. 

2. Cloning Mouse HB-EGF 

[000331]ln the present study, mouse HB-EGF plasmids were prepared. The mouse HB-EGF 
cDNA was cloned by polymerase chain reaction (PCR) from mouse lung cDNA with primers 
based on the sequence of mouse HB-EGF. 

[000332]The primers used for the amplification of mouse HB-EGF were as follows: 

[000333] Fonward primer: 5'-GGA ATT CGC CAC CAT GAA GCT GCT GCC GTC G-3' (SEQ ID 

NO: 1080) 

[000334] Reverse primer: 5'-CCG CTC GAG GTG GGA GCT AGC AGC CAC GCC-3' (SEQ ID 
NO: 1081) 

[000335]The PCR product and pCDNA3.1 vector DNA were digested with EcoR1 and Xho1 and 
ligated. After purification, mouse HB-EGF plasmids were transformed into DH5a bacterial cells 
and multiplied under ampicillin selection. The plasmid was then highly exprjessed in ampicillin 
selection media using a single transformed colony. After purifying using a commercially 
available DNA-purification kit, mouse HB-EGF plasmids were transiently transfected in 
HEK293T cells. 

3. Transfection And Expression Of Cyno And Mouse HB-EGF 

[000336]To screen for cross-reactivity of antibodies provided herein HEK293T cells were 
transiently transfected with either cyno or mouse HB-EGF plasmids using a Ca-phosphate 
method and subsequently analysed by FACS analysis. 
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[000337]Therefore, 30 hours before transfection, 3x106 HEK293T-cells were seeded in 16ml on 
a 15cm- cell culture plate and incubated at 7% CO2 and 37**C. 32 pg DNA of either cyno or 
mouse HB-EGF DNA or empty vector in 720 pi ddH20 were mixed with 2.5 M CaCIa and 2 x 
BBS (pH6.96) and incubated at room temperature for 10 minutes. After incubation, the solution 
was added drop wise onto the cells and incubated at 3% CO2 and 37°C for 8 hours. After 
soaking the media, the cells were incubated with fresh growing media at 7% CO2 and 37''C for 
24 hours. 

4. FACS Analysis Was Performed To Screen For Cross-Reactivity Of The 
Antibodies 

[000338]Therefore, 2x10^ transfected cells were harvested with 10 mM EDTA in PBS, 
resuspended in FACS-buffer (PBS, 3% FCS, 0.4% azide) and seeded on a 96-well round bottom 
plate. After centrifugation for 3 min at 1000 rpm to remove supernatant, the cells were 
resuspended In anti-HB-EGF antibody dilution (100 Ml/well) and incubated at 4°C for 45 min. 
The cells were washed twice with FACS buffer and resuspended with secondary antibody (100 
pl/well) donkey-anti-human-PE (Jackson) diluted 1:100 In FACS buffer. The cell suspensions 
were incubated at 4 ""C in the dark for 30 min, washed twice with FACS buffer and analyzed 
(FACS. Beckman Coulter). 

[000339]FIGURE 30A shows that three mAb preparations cross-react with pro-HB-EGF from 
Cynomolgus monkeys. 

[000340]FIGURE 30B shows that the U2-45 mAb preparation cross-reacts with mouse HB-EGF 
as detected by FACS analysis. Further testing showed that antibodies U2-46 and U2-51 were 
also detecting mouse HB-EGF. However, the antibody U2-45.1 was only very weakly (5-10%) 
neutralizing mouse HB-EGF induced tyrosine phosphorylation of the EGFR. 

5. Protocol For Amphiregulin Cross Reactivity ELISA Assay 

[000341]Different concentrations of Amphiregulin (R&D systems, cone. 1 ng/ml, 10ng/ml, 
lOOng/ml in PBS) were coated overnight at 4*C in a 96-well plate (Nunc, Maxisorp). Following 
plate wash (6-times) with washing buffer (PBS + 0,05% Tween 20; 150 pi per well), the plate 
was incubated with blocking buffer (PBS + 0,5% BSA, 100 p! / well) for 4 hours at room 
temperature. The plate was washed 6-times with washing buffer. As primary antibody 5 pg/ml 
purified human antl-HB-EGF antibodies in Ab dilution buffer (PBS containing 0.5% BSA. 0.05% 
Tween 20. 5 mM EDTA) were used and incubated for 90 minutes at room temperature. The 
plate was washed 6-times with washing buffer and a secondary anti human-POD (Dianova) 
antibody was added (1:10 000 in PBS, 0.5% BSA. 0.05% Tween 20. 5 mM EDTA) and 
incubated for 60 minutes at room temperature. 
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[000342]The plate was washed 6-times with washing buffer and the TMB substrate (Merck 
Biosciences) was added for 15 minutes at room temperature. After stopping the development of 
the blue color by adding 100 pi of 250 mM HCI the absorbance was measured at 450nm with a 
plate reader (Thermo labsystems). 

[000343]FIGURE 30C shows that antibody U2-45 and weakly antibody U2-46 bind to 
Amphiregulin as determined by an ELISA format assay. The U2-45 mAb binds Amphiregulin but 
the U2-45.1 Kd for Amphiregulin was only 8 nM (versus 0.043 nM for HB-EGF). The U2-45.1 
mAb was also non-neutralizing for AR. 

L, Example 12: Kinetic Exclusion Assay Analysis Of Kd Values For Anti-HB-EGF 
Mabs U2-42.2, U2-39.1, U2-45.3, U2.26.2, And U2-34.1 

[000344]The Kpsof mAbs U2-42.2, U2-39.1, U2-45.3, and U2-26.2, and U2-34.1 binding to 
human HB-EGF, were determined using KinExA technology. For this purpose, a KinExA 3000 
instrument was utilized. For all mAb titrations, 50 mg of aziactone beads were coupled with HB- 
EGF (-29 pg) in 50 mM sodium carbonate buffer. pH 9.0 overnight at 4 **C. After conjugation of 
HB-EGF to the beads, the beads were centrifuged and washed once with blocking buffer (1 M 
Tris buffer, pH 8.3, 10 mg/ml BSA) and centrifuged again, and then incubated in blocking buffer 
for one to two hours at -23 in order to block any remaining reactive aziactone groups present 
on the surface of the beads. After blocking, the beads were transferred to a standard KinExA 
bead vial and placed on the instrument. 

[000345]MAb U2-42.2: A dual curve analysis was performed to determine the Kp. Twelve 
solutions containing a nominal mAb binding site concentration of 37 pM were titrated with 
increasing concentrations of HB-EGF for the Ko-controlled titration, and 1 1 10 pM binding site 
was titrated in the mAb-controlled titration curve. Each solution had a total volume of 10 ml (Kd- 
controlled) or 2 ml (mAb-controlled) and was allowed to equilibrate for 30-36 hours (Kq- 
controlled) or 6 hours (mAb-controlled) at -23 *C. All solutions for the titration were prepared 
using volumetric glassware and the HB-EGF concentrations varied from 10.5 nM to 205 fM. The 
instrument method used for the analysis of these solutions consisted of a bead packing step in 
which the beads were packed into a glass capillary, and the equilibrated solutions were flowed 
through the bead column at 0.25 ml/min for 10 min (2.5 ml, Ko-controlled) or 1 min (0.25 ml, 
mAb-controlled) in triplicate. Subsequently, a fluorescently labeled cy-5 goat anti-human (Fc 
specific) polyclonal antibody at 3.4 nM (Ko-controlled) or 1.1 nM (mAb-controlled) was flowed 
through the bead pack for 2 min at 0.5 ml/min to label the free mAb binding site captured on the 
beads. The fluorescence emission from the bead pack was measured at 670 nm with excitation 
at 620 nm. 
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[000346]The resulting fluorescence measurements were converted into %-free mAb binding site 
versus total antigen concentration as standardly done with the accompanying KinExA software 
package (version 1 .0.3). The dual titration curves were fit with the KinExA software to a 1 :1 
equilibrium isotherm with drift correction factors included. 

[0003471The value of the Kd that fit the data optimally was 53 pM with low and high 95% 
confidence limits at 34 pM and 81 pM, respectively. 

[000348] MAb U2-39.1: A Ko-controlled titration curve was perfonmed to determine the Kp. 
Twelve solutions containing a nominal mAb binding site concentration of 55 pM were titrated 
with increasing concentrations of HB-EGF. Each solution had a total volume of 10 ml and was 
allowed to equilibrate for 30-36 hours at -23 °C. All solutions for the titration were prepared 
using volumetric glassware and the HB-EGF concentrations varied from 10.5 nM to 205 fM. The 
instrument method used for the analysis of these solutions consisted of a bead packing step in 
which the beads were packed into a glass capillary, and the equilibrated solutions were flowed 
through the bead column at 0.25 ml/min for 10 min (2.5 ml) in triplicate. Subsequently, a 
fluorescently labeled cy-5 goat anti-human (Fc specific) polyclonal antibody at 3.4 nM was 
flowed through the bead pack for 2 min at 0.5 ml/min to label the free mAb binding site captured 
on the beads. The fluorescence emission from the bead pack was measured at 670 nm with 
excitation at 620 nm. The resulting fluorescence measurements were converted into %free mAb 
binding site versus total antigen concentration using the accompanying KinExA software 
package (version 1.0.3). Owing to ligand nonspecific binding to the bead pack, the titration 
curve was fit with the KinExA software to a 1:1 equilibrium isotherm with a term for ligand 
nonspecific binding included. 

[000349]The value of the Kd that fit the data optimally was 7.8 pM with low and high 95% 
confidence limits at 5.6 pM and 11 pM, respectively. 

[000350] MAb U2-45.3: A dual curve analysis was performed to determine the Kp. Twelve 
solutions containing a nominal mAb binding site concentration of 40 pM were titrated with 
increasing concentrations of HB-EGF for the Ko-controlIed titration, and 1060 pM binding was 
titrated in the mAb-controlled titration curve. Each solution had a total volume of 10 ml (Ko- 
controlled) or 2 ml (mAb-controlled) and was allowed to equilibrate for 30-36 hours (Ko- 
controlled) or 6 hours (mAb-controlled) at -23 "C. All solutions for the titration were prepared 
using volumetric glassware and the HB-EGF concentrations varied from 5.25 nM to 102 fM. The 
instrument method used for the analysis of these solutions consisted of a bead packing step in 
which the beads were packed into a glass capillary, and the equilibrated solutions were flowed 
through the bead column at 0.25 ml/min for 10 min (2.5 ml, Ko-controlled) or 1 min (0,25 ml. 
mAb-controlled) in triplicate. Subsequently, a fluorescently labeled cy-5 goat anti-human (Fc 
specific) polyclonal antibody at 3.4 nM (Ko-controlled) or 1.1 nM (mAt>-controlled) was flowed 
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through the bead pack for 2 min at 0.5 ml/min to label the free mAb binding site captured on the 
beads. The fluorescence emission from the bead pack was measured at 670 nm with excitation 
at 620 nm. The resulting fluorescence measurements were converted into %free mAb binding 
site versus total antigen concentration as standardly done with the accompanying KinExA 
software package (version 1 .0.3). The dual titration curves were fit with the KinExA software to 
a 1:1 equilibrium isotherm with drift correction factors included. 

[000351]The value of the Kq that fit the data optimally was 43 pM with low and high 95% 
confidence limits at 27 pM and 65 pM, respectively. 

[000352]MAb U2-26.2: A dual curve analysis was performed to detenmine the Kq. Twelve 
solutions containing a nominal mAb binding site concentration of 41 pM were titrated with 
increasing concentrations of HB-EGF for the Ko-controlled titration, and 1060 pM binding site 
was titrated in the mAb-controlled titration curve. Each solution had a total volume of 10 ml (Kd- 
controlled) or 2 ml (mAb-controlled) and was allowed to equilibrate for 30-36 hours (Ko- 
controlled) or 6 hours (mAb-controlled) at -23 ''C. All solutions for the titration were prepared 
using volumetric glassware and the HB-EGF concentrations varied from 2.63 nM-51.4 fM (Ko- 
controlled) and 5.26 nM-103 fM (mAb-controlled). The instrument method used for the analysis 
of these solutions consisted of a bead packing step in which the beads were packed Into a glass 
capillary, and the equilibrated solutions were flowed through the bead column at 0.25 ml/min for 
10 min (2.5 ml, Ko-controlled) or 1 min (0.25 ml, mAb-controlled) in triplicate. Subsequently, a 
fluorescently labeled cy-5 goat anti-human (Fc specific) polyclonal antibody at 3.4 nM (Ko- 
controlled) or 1.1 nM (mAb-controlled) was flowed through the bead pack for 2 min at 0.5 ml/min 
to label the free mAb binding site captured on the beads. The fluorescence emission from the 
bead pack was measured at 670 nm with excitation at 620 nm. The resulting fluorescence 
measurements were converted into %free mAb binding site versus total antigen concentration as 
standardly done with the accompanying KinExA software package (version 1.0.3). The dual 
titration curves were fit with the KinExA software to a 1:1 equilibrium isotherm with drift 
correction factors included. 

[000353]The value of the Ko that fit the data optimally was 61 pM with low and high 95% . 
confidence limits at 37 pM and 100 pM, respectively. 

[000354]MAb U2-34.1: A Ko-controlled titration curve was performed to determine the Ko- 
Twelve solutions containing a nominal mAb binding site concentration of 40 pM were titrated 
with increasing concentrations of HB-EGF. Each solution had a total volume of 10 ml and was 
allowed to equilibrate for 30-36 hours at -23 **C. All solutions for the titration were prepared 
using volumetric glassware and the HB-EGF concentrations varied from 5.26 nM-103 fM. The 
instrument method used for the analysis of these solutions consisted of a bead packing step in 
which the beads were packed into a glass capillary, and the equilibrated solutions were flowed 
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through the bead column at 0.25 ml/min for 10 minutes (2.5 ml) in triplicate. Subsequently, a 
fluorescently labeled cy-5 goat anti-human (Fc specific) polyclonal antibody at 5.1 nM was 
flowed through the bead pack for 2 minutes at 0.5 ml/min to label the free mAb binding site 
captured on the beads. The fluorescence emission from the bead pack was measured at 670 
nm with excitation at 620 nm. The resulting fluorescence measurements were converted into 
%free mAb binding site versus total antigen concentration as standardly done with the 
accompanying KinExA software package (version 1 .0.3). Owing to ligand nonspecific binding to 
the bead pack, the titration curve was frt with the KinExA software to a 1 :1 equilibrium isotherm 
with a term for ligand nonspecific binding included. 

[000355]The value of the Ko that fit the data optimally was 59 pM with low and high 95% 
confidence limits at 32 pM and 87 pM, respectively. 

M. Example 13: Determination Of Antibody Affinity Scatchard Analysis 

[000356]Affinity measurements of antibodies provided herein were performed by indirect FACS 
Scatchard analysis. To perform this analysis 2x10^ cells of interest were harvested with 10 mM 
EDTA in PBS. resuspended in FACS-buffer (PBS, 3% FCS, 0.4% azide) and seeded on a 96- 
well round bottom plate. After centrifugation for 3 min at 1000 rpm to remove supernatant, the 
cells were resuspended In anti-HB-EGF antibody dilution (100 pl/well) starting with 20 pg/ml, 
diluted in 1 :2 dilution steps. Cell suspensions were incubated at 4 **C for 45 min, washed twice 
with FACS buffer and resuspended with secondary antibody (100 pl/well) donkey-anti-human-PE 
(Jackson) diluted 1:100 in FACS buffer. The cell suspensions were incubated at 4 °C in the dark 
for 30 min, washed twice with FACS buffer and analyzed (FACS, Beckman Coulter). 
[000357]According to the FACS Scatchard analysis, the fluorescence mean was calculated for 
each measurement. Background fluorescence of cells without HB-EGF antibodies was 
subtracted from each fluorescence mean. Scatchard plot with x-value = fluorescence mean and 
y-value = fluorescence mean/concentration of mAb (nM) was generated. The Kp was taken as 
the absolute value of 1/m of linear equation. 

TABLE 5 

FACS Scatchard Determined Affinities Of Antibodies U2-42 And U2-39 On Three Different 

Human Cancer Cell Lines 



Antibody 'r*Ba2#^^ 


DLD-1 


NCI-ADR 


MDA-MB231 


U2-42 


4,88 


5,98 


0,41 


U2-39 


9,05 


7.63 


6.21 
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N. Example 14: Kinetic Exclusion Assay Analysis Of Ka Values For Anti-HB-EGF 
Mab U2-45.3 Binding To Amphiregulin 

[000358]A KD-controIled titration curve was performed to determine the Kq. Twelve solutions 
containing a nominal mAb binding site concentration of 4.4 nM were titrated with increasing 
concentrations of Amphiregulin. Each solution had a total volume of 10 ml and was allowed to 
equilibrate for 30-36 hours at -^23 "^C. All solutions for the titration were prepared using 
volumetric glassware and the Amphiregulin concentrations varied from 1.23 pM to 24 pM. The 
instrument method used for the analysis of these solutions consisted of a bead packing step In 
which the beads were packed into a glass capillary, and the equilibrated solutions were flowed 
through the bead column at 0.25 ml/min for 1 minute (0.25 ml) in triplicate. Subsequently, a 
fluorescently labeled cy-5 goat anti-human (Fc specific) polyclonal antibody at 684 pM was 
flowed through the bead pack for 2 minutes at 0.5 ml/min to label the free mAb binding site 
captured on the beads. The fluorescence emission from the bead pack was measured at 670 
nm with excitation at 620 nm. The resulting fluorescence measurements were converted into 
%free mAb binding site versus total antigen concentration as standardly done with the 
accompanying KinExA software package (version 1.0.3). Owing to ligand nonspecific binding to 
the bead pack, only one replicate out of the three collected at each concentration (the highest 
three 2-fold Amphiregulin concentrations were excluded from the analysis) could be analyzed 
and fit with the KinExA software to a 1:1 equilibrium isotherm. 

[000359]The value of the Kp that fit the data optimally was 5.0 nM with low and high 95% 
confidence limits at 3.1 nM and 7.7 nM, respectively. 

O. Example 15: Selection Criterion For Top Antibody Preparations 

[000360]The following criteria were used to identify the top antibody preparations: potency in 
inhibiting TMPS, potency in directly inhibiting HB-EGF as measured by observing the degree to 
which the antibodies inhibited tyrosine phosphorylation of EGF receptor and HER4, the affinity of 
the antibodies for HB-EGF, the cross-reactivity of the antibodies for other molecules and the 
characteristics of the epitopes. 

P. Example 16: Anti-Hb-Egf Antibodies Inhibit HB-EGF Stimulation Of Huvec 
Cellular Proliferation And Tube Formation 

[0003611This Example illustrates that while HB-EGF stimulates human vascular endothelial cell 
(HUVEC) proliferation. anti-HB-EGF antibodies provided herein inhibit basal HUVEC cell 
proliferation. Also, as shown by this Example, anti-HB-EGF antibodies inhibit HUVEC tube 
formation, which is an in vitro model for neo-angiogenesis. Antibody preparations that inhibit 
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HUVEC proliferation and/or angiogenesis are useful not only for treating cancer but also for 
treating non-cancerous conditions involving undesired angiogenesis (e.g.,diabetic retinopathy). 

1. Procedures: Determination of HB-EGF Expression on HUVEC Cells by 
Flow Cytometry 

[000362]HB-EGF expression on human endothelial cells was detemnined by FAGS analysis. 
Therefore, 2x10® cells of interest were harvested with 10 mM EDTA In PBS, resuspended in 
FACS-buffer (PBS, 3% PCS, 0.4% azide) and plated on a 96-well round bottom plate. After 
centrifugation for 3 min at 1000 rpm, supernatant was removed, the cells were resuspended in 
anti-HB-EGF antibody dilution (100 iJl/well, 10 pg/ml anti-HB-EGF antibody) and incubated at 
4''C for 45 min. The cells were washed twice with FACS buffer and resuspended with secondary 
antibody (100 pl/well) anti-human-PE (Jackson) diluted 1:100 in FACS buffer. The cell 
suspensions were incubated at 4 ''C in the dark for 30 min, washed twice with FAGS buffer and 
analyzed (FAGS. Beckman Coulter). 

[000363]To test for the effects of anti-HB-EGF antibodies on HUVEC proliferation, 
approximately 5000 HUVEC cells were seeded into each of 48 wells containing media with 
EGM-2, hydrocortisone, ascorbic acid, gentamycin-amphothericin and 2% FCS containing 
bFGF, VEGF, EGF and IGF-1 (Cambrex). After Incubating the cells overnight at 37 0, the cells 
were washed twice with PBS containing 0.5% FCS. The cells were then starved 8h in EGM-2, 
0.5% FCS without supplementation of growth factors. HB-EGF or anti-HB-EGF antibody 
preparations were added in 500 pi starvation media. 

[000364]Cells were then cultured for an additional 60 hours, trypsinized and counted. 
[000365]To test for the effects of anti-HB-EGF antibodies on HUVEC tube formation. 200 pi 
growth factor reduced matrigel (BD biosciences) was plated on 48 wells. 250 pi HUVEC 
medium was added per 48 well (EBM-2 + hydrocortisone + ascorbic acid gentamycin- 
amphothericin + 0,25% FCS from Cambrex). Following preincubation for 20 min, 20.000 
HUVEC cells in 50 pi medium + 0.25% FCS containing HB-EGF (10 ng/ml) or U2-42, U2-39 or 
U2-45 anti-HB-EGF antibodies (10 [}g/n\\) were added. Tube formation was monitored by 
obtaining photomicrographs of representative areas of the culture wells. For a quantitative 
analysis closed areas of HUVEC tubes were counted. 

2. Results 

[000366]As shown by the FACS analysis in FIGURE 30, HB-EGF is expressed on HUVECs. 
The results of the cellular proliferation tests are provided In FIGURES 32A-B. As shown In 
FIGURE 32A, HB-EGF stimulates HUVEC cellular proliferation by about 38%. However, upon 
addition of anti-HB-EGF antibody preparations U2-42, U2-39 or U2^5, such stimulation of 
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cellular proliferation is inhibited by about 8% to 14% (FIGURE 31 B). In this assay, the U2-39 
anti-HB-EGF antibody preparation provided the highest level of inhibition. 
I0003671The results of the tube formation tests are provided in FIGURES 33A-M. Control 
assays, without anti-HB-EGF antibodies shown in FIGURES 34A-C. show that HUVEC cells join 
to form circular structures or "tubes." However, upon addition of anti-HB-EGF antibody 
preparations U2-42, U2-39 or U2-45, such tube formation is inhibited. A summary of the number 
of tubes observed is provided in FIGURE 33M. As shown in FIGURE 33M. the U2-42 anti-HB- 
EGF antibody preparation provided the highest acceleration of tube regression, followed by the 
U2-39 anti-HB-EGF antibody preparation. 

Q. Example 17: Anti-HB-EGF Antibodies inhibit HB-EGF-Stimuiated And Basal 
Colony Formation 

[000368]Soft agar assays were conducted in order to investigate the ability of the antibodies 
provided herein to inhibit anchorage independent cell growth. The soft agar colony formation 
assay is a standard in vitro assay to test for transformed cells, as only such transformed cells 
can grow in soft agar. 

[000369]To perform this assay. OVCAR-8, BM-1640 and NCI-H226 cells were incubated with 10 
ng/ml HB-EGF and with anti-HB-EGF antibodies or lgG2 (SIGMA) as negative control, at 20 
pg/ml in IMDM medium (Gibco) and resuspended in 0.2% Difco noble agar. The cell suspension 
was plated on a 0.4% agar-underlayer in quadruplicate in a 96-well plate and overlaid with IMDM 
medium. Colonies were allowed to form for approximately 14 days and were then stained with 
40m! MTT (Sigma, 1 mg/ml In PBS) for 4 hours. Stimulation of HB-EGF and inhibitory effects of 
anti-HB-EGF antibodies were quantified by HTSBonit (LemnaTec) colony formation software. 
[000370]ln another assay. 750 or 1000 cells (depending on SkOV-3 clone 71 or 74. FIGURE 
34D and E) were preincubated with anti-HB-EGF antibodies or lgG2 (SIGMA) as negative 
control, at 20 pg/mi in IMDM medium (Gibco) for 30 min at 37 **C and resuspended in 0.4% Difco 
noble agar (or 0.2% for clone 74). The cell suspension was plated on a 0.75% agar-underlayer 
(0.4% for clone 74) in quadruplicate in a 96-weH plate and overlaid with IMDM medium. In a 
similar assay, 2000 BxPC-3 cells (FIGURE 34F) were preincubated with 20 pg/ml anti-HB-EGF 
antibodies or 20 pg/ml lgG2 (SIGMA) as negative control, in IMDM medium (Gibco) containing 
20% FCS for 30 min at 37 °C. Cells were resuspended In 0.4% Difco noble agar and the cell 
suspension was plated on a 0.75% agar-underlayer in quadruplicate in a 96-well plate. The 
wells were overlaid with IMDM medium. Both layers contained 20% FCS. 
[000371]Colonies were allowed to form for approximately 14 days and were then stained with 
40mI MTT (Sigma, 1 mg/ml in PBS) for 4 hours. Results are shown in FIGURES 34A-F. which 
illustrate that HB-EGF stimulated colony formation (FIGURE 34A-C) and basal colony fomnation 
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(FIGURES 34D-F) is significantly reduced by the anti-HB-EGF antibodies. As shown, for 
example, in FIGURE 34A, HB-EGF stimulated OVCAR-8 cells to fomi a significantly larger mean 
colony size than control OVCER-8 cells cultured without HB-EGF. However, when OVCAR-8 
cells were cultured with anti-HB-EGF U2-39 antibodies in the presence of HB-EGF, mean colony 
size was reduced to a size similar to that observed for control cells without HB-EGF treatment 
(FIGURE 34A). Similar results were observed for BM1604 cells (derived from prostate cancer 
tissue) (see, FIGURE 34B). Anti-HB-EGF U2-45 and U2-42 antibodies also inhibited BM1604 
colony formation. 

[000372]Anti-HB-EGF antibodies also inhibit HB-EGF-stimulated colony formation of NCI-H226 
lung carcinoma cells (FIGURE 34C). As shown in FIGURE 36C, when NCI-H226 cells were 
cultured with anti-HB-EGF U2-39 antibodies in the presence of HB-EGF. mean colony size was 
reduced to a size similar to that observed for control cells without HB-EGF treatment. 
[000373]The numbers of colonies, as well as the colony size, are reduced by the treatment with 
the present anti-HB-EGF antibodies (FIGURES 34D-F). Thus, FIGURE 34D illustrates that anti- 
HB-EGF antibodies reduce the number of basal colonies fomied by SkOV-3 HB-EGF clone 71 
cells (derived from SkOV-3 ovarian cancer cells stably transfected with a proHB-EGF expression 
construct). As shown, control SkOV-3 cells overexpressing HB-EGF formed large numbers of 
colonies. However, when SkOV-3 HB-EGF cl. 71 cells were cultured with either anti-HB-EGF 
U2-42 or U2-39 antibodies in the presence of HB-EGF, the number of colonies was dramatically 
reduced. Similarly, anti-HB-EGF antibodies inhibit colony formation of SkOV-3 (clone 74) cells, 
derived from ovarian cancer tissue, and BxPC3 cells, derived from pancreatic adenocarcinoma 
tissue (FIGURES 34E-F). 

[000374]These data indicate that colony formation and tumors by a large variety of cancer cell 
types can be inhibited by the present anti-HB-EGF antibodies, including the U2-42, U2-39 and 
U2-45 antibody preparations provided herein. 

R. Example 18: Anti HB-EGF Antibodies Inhibit Tumor Growth In Vivo 

[0003751FIGURES 37 illustrates the mean volume of pancreatic BxPC3 tumors formed in 
xenograft experiments with SCID mice. As shown, established tumor growth was significantly 
inhibited in the presence of antibody preparations U2-42 and/or U2-39 when compared to the 
vehicle control. In FIGURE 38A it is shown that anti-HB-EGF antibodies U2-42, U2-39 and U2- 
45 inhibit the established growth of EFO-27 HB-EGF clone 58 cells in vivo. The effect of tumor 
growth inhibition could be shown to be dose-dependent, with 25 mg/kg as a highly effective 
treatment while lower doses such as 1 or 5 mg/kg were less efficient (FIGURE 38B). 
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S. Example 19: Anti-HB-EGF Antibodies In Combination Therapy With The 
Antiegfr Antibody Erbitux 

[000376]FIGURE 35 shows that single agent inhibition of EFO-27 HB-EGF cl. 58 cells with anti- 
HB-EGF antibodies is moderate to strong. However, in a dose-controlled combination of anti- 
HB-EGF and anti-EGFR antibodies the inhibition of colony formation is extremely effective. 
Moreover, in vivo xenograft growth is strongly inhibited by the anti-HB-EGF and anti-EGFR 
antibody combination leading to a complete regression of ovarian cancer tumor growth (FIGURE 
38C). 

T. Example 20: HB-EGF Expression On A Variety Of Cancer Cell Types 

[0003771HB-EGF expression on human cancer cell-lines was determined by FACS analysis. To 
perfonn this analysis 2x10^ cells were harvested with 10 mM EDTA in PBS. resuspended in 
FACS-buffer (PBS, 3% FCS, 0.4% azide) and transferred to a 96-well round bottom plate. After 
centrifugation for 3 min at 1000 rpm to remove supernatant, the cells were resuspended in anti- 
HB-EGF antibody dilution (100 ^il/well) and incubated at 4°C for 45 min. The cells were washed 
twice with FACS buffer and resuspended with secondary antibody (100 pl/well) donkey-anti- 
human-PE (Jackson) diluted 1:100 in FACS buffer. The cell suspensions were incubated at 4 **C 
in the dark for 30 minutes, washed twice with FACS buffer and analyzed (FACS. Beckman 
Coulter). 

[000378]The results of these assays are shown In TABLE 6, below. 
[000379] 
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TABLE 6 

HB-EGF Expression in Cancer Ceils 



Cell line 


Tissue 


Expression Level 


MDA-MB231 


Breast 


++ 


NCI-ADR 


Breast 


+++ 


ZR75-1 


Breast 


-/+ 


l\/IKN-1 


Gastric 


+ 


IVIKN-28 


Gastric 


+++ 


PPC1 


Prostate 


++ 


PCS 


Prostate 


++ 


HT144 


Melanoma 


-/+ 


MelGerlach 


Melanoma 


+++ 


IGROV-1 


Ovarian 


+ 


ES2 


Ovarian 


++ 


SicOV-3 


Ovarian 


+ 


SkOV-8 


Ovarian 


+ 


TOV21G 


Ovarian 


++ 


OVCAR-8 


Ovarian 


+++ 


Calu-6 


Lung 


+ 


NCI-H460 


Lung 


++ 


MS-751 


Cervix 


++ 


SIHA 


Cervix 


+ 


HeiaS3 


Cervix 


+ 


U266 


Myeloma 




SCABER 


Bladder 


++ 


HCT-116 


Colon 


++ 


HCT-15 


Colon 


+ 


SW620 


Colon 


++ 



U. Example 21 : Anti-HB-EGF Antibodies For The Detection Of HB-EGF In Tissue 
And Body Fluids By Immunohistochemistry And Elisa 

[000380]Anti-HB-EGF antibodies U2-42 and U2-39 were tested for their ability to stain HB-EGF 
expressed in human fixed samples. As shown in FIGURE 39A both antibodies show a 
prominent membrane and cytoplasmic staining of human kidney tubular cells while the control 
does not show any staining. In addition to the immunohlstochemical detection of HB-EGF in 
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patient tissue samples HB-EGF Is released as a growth factor into various body fluids. Based 
on human anti-HB-EGF antibodies as coating reagents an ELISA was established which detects 
HB-EGF in liquid samples down to levels below 40 pg/ml (FIGURE 39B). 

V. Example 22: Canonical Classes Of Antibodies 

[000381]The genes encoding top antibodies were sequenced as described in the last Example. 
This sequence data was used to assign the antibodies to canonical classes. 
[000382]Chothia et aL have described antibody structure in terms of "canonical classes" for the 
hypen/ariable regions of each immunoglobulin chain (Chothia, et aL, 1987, J. Mol. Biol., 196(4) 
:901-17). The atomic structures of the Fab and VL fragments of a variety of immunoglobulins 
were analyzed to determine the relationship between their amino acid sequences and the three- 
dimensional structures of their antigen binding sites. Chothia ef a/, found that there were 
relatively few residues that, through their packing, hydrogen bonding or the ability to assume 
unusual phi, psi or omega confonmations, were primarily responsible for the main-chain 
conformations of the hypervariable regions. These residues were found to occur at sites within 
the hypen/ariable regions and in the conserved a-sheet framework. By examining sequences of 
immunoglobulins having unknown structure, Chothia, et at. show that many immunoglobulins 
have hypervariable regions that are similar in size to one of the known structures and 
additionally contained identical residues at the sites responsible for the observed conformation. 
[000383]Their discovery indicated that these hypervariable regions have conformations close to 
those in the known structures. For five of the hypervariable regions, the repertoire of 
conformations appeared to be limited to a relatively small number of discrete structural classes. 
These commonly occurring main-chain conformations of the hypervariable regions were termed 
"canonical structures." Further work by Chothia, ef aL, 1989; Nature 342:877-83) and others 
(Martin et aL, 1996; J. MoL BioL 263 :800-15) confirmed that there is a small repertoire of main- 
chain conformations for at least five of the six hypervariable regions of antibodies. 
[000384]The complementarity determining regions (CDRs) of each antibody preparation were 
analyzed to determine their canonical class. As is known, canonical classes have only been 
assigned for CDR1 and CDR2 of the antibody heavy chain, along with CDR1 , CDR2 and CDR3 
of the antibody light chain. The TABLES below summarize the results of the analysis. The 
Canonical Class data is in the form of HCDR1-HCDR2-LCDR1-LCDR2-LCDR3 (H1-H2-L1-L2- 
L3), wherein "HCDR" refers to the heavy chain CDR and "LCDR" refers to the light chain CDR. 
Thus, for example, a canonical class of 1-3-2-1-1 refers to an antibody that has a HCDR1 that 
falls into canonical class 1, a HCDR2 that falls into canonical class 3, a LCDR1 that falls into 
canonical class 2, a LCDR2 that falls into canonical class 1. and a LCDR3 that falls into 
canonical class 1 . 
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[000385]Assignments were made to a particular canonical class where the amino acids in the 
antibody match with the amino acids defined for each canonical class. The amino acids defined 
for each canonical class can be found, for example, in the articles by Chothia. et al. referred to 
above. TABLE 7 and TABLE 8 report the canonical class assignments for each of the HB-EGF 
antibodies. Where there was no matching canonical class, the canonical class assignment is 
marked with a letter s and a number, such as "s18", meaning the CDR is of size 18. 
[000386] 

TABLE 7 



Antibody (sorted) 


H1-H2-L1-L2-L3 


H3 length 


U2-18.1 


3-1-2-1-1 


17 


U2-13.1 


1-3^.1.1 


14 


U2-19.1 


3-1-3-1-1 


13 


U2-38.1 


3-1-2-1-1 


23 


U2-21.1 


3-1 -3-1 -s9 


8 


U2«15.1 




14 


U2-16.1 


1-2-8-1-1 


11 


U2-30.1 


1-2-3-1-1 


13 


U2-42.1 


1 -3-2-1 -s9 


8 




3-s1 8-2-1 -s 10 


13 


U2-22.1 


1.3_3.1-1 


11 


U2-56.1 


3-1-2-1-1 


8 


U2-24.1 


3-s1 6-3-1 -s9 


12 


U2-24.2.1 


3-s1 6-3-1 -s9 


12 


U2-14.1 


1.3-4-1-1 


14 


U2-1.1 


1-3-4-1-1 


5 


U2-32.1 


1-1-3-1-1 


15 


U2^0.1 


1-3-2-1-3 


8 


U2-5.1 


1-3-4-1-1 


6 


U2-8.1 


3-1-4-1-1 


17 


U2-39.1 


1-3-2-1-1 


6 


U2-3.1 


3-1-4-1-1 


16 


U2-43.1 


1-1-2-1-1 


12 


U2-34.1 


1-3-2-1-1 


16 


U2-26.1 


3-1 -3-1 -s9 


9 
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U2-41.1 1-3-2-1-1 12 

U2-45.1 1-3-2-1-1 19 

U2-54.1 3-1-2-1-1 15 

U2-57.1 3-1-2-1-1 8 

U2-12.1 1 -3-2-1 -s9 9 

U2-46.1 1-3-2-1-1 16 

U2-48.2 1-1-2-1-1 12 

U2-6.1.1 1-3^-1-1 11 

U2-6.1.2 1-3-2-1-1 16 

U2-58.1 3-s1 6-2-1-1 8 

U2-51.1 1-3-2-1-1 16 

U2-65.2 3-1-2-1-1 8 

U2-53.1 1-1-2-1-1 12 

U2-61.1 1-3-2-1-1 9 

U2-28.1 3-1 -3-1 -s9 12 
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TABLE 8 






H1-H2-L1-L2-L3 




Antibody 


(sorted) 


H3 Length 


U2-43.1 


1-1-2-1-1 


12 


U2-48.2 


1-1-2-1-1 


12 


U2-53.1 


1-1-2-1-1 


12 


U2-32.1 


1-1-3-1-1 


15 


LI2-30.1 


1-2-3-1-1 


13 


U2-16.1 


1-2-8-1-1 


11 


U2-39.1 


1-3-2-1-1 


6 


U2-61.1 


1-3-2-1-1 


9 


U2-41.1 


1-3-2-1-1 


12 


U2-34.1 


1-3-2-1-1 


16 


U2-46.1 


1-3-2-1-1 


16 


U2-6.1.2 


1-3-2-1-1 


16 


U2-51.1 


1-3-2-1-1 


16 


U2-45.1 


1-3-2-1-1 


19 


U2^0.1 


1-3-2-1-3 


8 


U2-42.1 


1 -3-2-1 -s9 


8 


U2-12.1 


1 -3-2-1 -s9 


9 


U2-22.1 


1-3-3-1-1 


11 


U2-1.1 


1-3-4-1-1 


5 


U2-5.1 


1-3-4-1-1 


6 


U2-6.1.1 


1-3-4-1-1 


11 


U2-13.1 


1-3-4-1-1 


14 


U2-15.1 


1-3-4-1-1 


14 


U2-14.1 


1-3-4-1-1 


14 


U2-56.1 


3-1-2-1-1 


8 


U2-57.1 


3-1-2-1-1 


8 


U2-65.2 


3-1-2-1-1 


8 


U2-54.1 


3-1-2-1-1 


15 


U2-18.1 


3-1-2-1-1 


17 


U2-19.1 


3-1-3-1-1 


13 


U2-21.1 


3-1 -3-1 -s9 


8 
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U2-26.1 


3-1 -3-1 -s9 


9 


U2-28.1 


3-1 -3-1 -s9 


12 


U2-3.1 


3-1-4-1-1 


16 


U2-8.1 


3-1-4-1-1 


17 


U2-58.1 


3-S16-2-1-1 


8 


U2-24.1 


3-S16-3-1-S9 


12 


U2-24.2.1 


3-S16-3-1-S9 


12 


U2-36.1 


3-S18-2-1-S10 


13 


U2-38.1 


3-1-2-1-1 


23 



[000387]TABLE 9 is an analysis of tlie number of antibodies per class. The number of 
antibodies having the particular canonical class designated in the left column is shown in the 
right column. 

[000388]The most commonly seen structure is 1-3-2-1-1 . Eight out of a total of 40 mAbs had 

this combination. 

[000389] 
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TABLE 9 

Number of Anti-HB-EGF Antibodies in Each Canonical Class Combination 



UA UO 14 1 O 1 


Count 


1-1-2-1-1 


0 
0 


1-1-3-1-1 


1 


1-2-3-1-1 


1 


1-2-8-1-1 


1 


1-3-2-1-1 




1-3-2-1-3 


1 


1 -3-2-1 -s9 


2 


1.3.3.1-1 


1 


1.3.4.1-1 


6 


3-1-2-1-1 


5 


3-1-3-1-1 


1 


3-1 -3-1 -s9 


3 


3-1-4-1-1 


2 


3-s1 6-2-1-1 


1 


3-s1 6-3-1 -s9 


2 


3-S18-2-1-S10 


1 


3-1-2-1-1 


1 



W. Example 23: Epitope Mapping Of Anti HB-EGF Antibodies 

[000390]This Example describes the mapping of epitopes recognized by antibody preparations. 
[000391]Antibodles tested: Five XenoMouse derived human monoclonal antibody preparations 
capable of neutralizing the activity of HB-EGF were analyzed: U2-39; U2-42; U2-45; U2-26 and 
U2-19. Four of these monoclonal antibody preparations were shown to be specific for human 
HB-EGF while antibody preparation U2-45 exhibited some cross-reactivity with mouse HB-EGF 
and human Amphiregulin. All of these neutralizing antibody preparations map to MCAB Bins 7 & 
8 (see, below). 

1. Epitope IVIapping 

[000392]The human HB-EGF cDNA was isolated from HeLa mRNA by PGR amplification and 
the mature HB-EGF sequence was cloned into a pSecTAg vector as a myc-His fusion protein, 
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using the Ig kappa signal peptide sequence. The mature HB-EGF polypeptide was expressed in 
293T cells, with secretion into the media. 

[000393]The diphtheria toxin binding site of HB-EGF was mutated as well as the EGF receptor 
binding site by site-directed mutagenesis. 

[000394]The short form of HB-EGF (Loukianov et al\ Gene 195:81-86). missing the third 
disulphide bond of the EGF-like domain, was also cloned. 

[000395]The EGF-like domain of HB-EGF having SEQ ID NO: 1082 (DPCLRKYKD 
FCIHGECKYVKELRAPSCICHPGYHGERCHGLSLP ) was cloned into pSecTag and expressed 
and secreted as a Myc-His fusion protein. 

2. Results 

[000396] All of the U2-39; U2-42; U2-45; U2-26 and U2-19 antibody preparations recognize a 
discontinuous epitope. None of the antibodies recognize the Short form of the HB-EGF. 
[000397]The binding site for all five antibody preparations is within the EGF-like domain, which 
included residues 44-86 of the mature protein having the following sequence: 
DPCLRKYKDFCIHGECKYVKELRAPSCICHPGYHGER CHGLSLP (SEQ ID NO: 1082). The 
third disulfide bond in the EGF-like domain is required for binding of all of the U2-39; U2-42; U2- 
45; U2-26 and U2-19 antibody preparations. 

3. Structure-Function Analysis of Antibody Binding Site by Site Directed 
{Mutagenesis 

[000398]Twelve independent mutations were created in HB-EGF by replacing one to four 
residues within the EGF-like domain of human pro-HB-EGF with the conresponding amino acid 
residue normally found in the mouse pro-HB-EGF. 

[000399]Given that many of the present antibody preparations were species selective, site- 
directed mutagenesis for the purpose of identifying HB-EGF epitopes was done at known 
difference between the human HB-EGF protein and related proteins from different species. In 
particular, the amino acid differences between human and mouse HB-EGF are as follows: 
K122R; V124L; K125Q: I133K; and H135L. 

[000400]A complete list of HB-EGF mutant polypeptide sequences for epitope mapping is 
provided in TABLE 10. Mutant HB-EGF nucleic acids encoding the desired mutant protein were 
transiently expressed in 293T cells, and monoclonal antibody binding was measured by ELISA 
[000401]Thus. HB-EGF mutant polypeptides were made with these mutations and such mutant 
polypeptides were tested to ascertain if the present antibody preparations still bound to the HB- 
EGF mutant polypeptide. If not. then the mutated amino acid was likely important for antibody 
binding, and hence formed an Important part of an epitope. 
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[000402]TABLE 1 1 summarizes the binding results obtained, where "Yes" indicates that binding 
took place despite the indicated mutation, "No" indicates that binding was substantially 
eliminated by the indicated mutation, and "Reduced" indicates that reduced binding occurred 
when the mutation was present. 
[000403] 
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[000404]TABLE 10 



Wild type 


LGKKRDPCLRKYKDFCIHGE- 


SEQ ID 




CKYVKELRAPSCICHPGYHGERCHGLSLP 


NO: 


F115Y 


Y 


1083 


L127F 


F 


1084 


E141H 


- - - - H - 


1085 


K122R; 


R-LQ 


1086 


V124L; 






K125Q 






F115Y; 


. - -Y- - R-LQ 


1087 


K122R: 






V124L; 






K125Q 






K122R; 


. - R-LQ H 


1088 


V124L; 






K125Q; 






E141H 






1133K; 


- - -K-L 


1089 


H135L 






F115Y; 


Y- K-L 


1090 


I133K; 






H135L 






L127F; 


. F K-L 


1091 


I133K; 






H135L 






LUST 


- T- 


1092 


E141H; 


- - ----- H T- 


1093 


L148T 






117-120 


LHDGV 


1094 


IHGE 






changed to 






LHDGV 
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TABLE 11 
Binding Results 





L/Onsirucu iviaD 


\ 19-49 


1 J 2-39 1 


U2-19.3 


U2-26.1 


U2-45 


1 


nurnan proriD-tor \vv i y 


T CO 


1 Co 


Yes 


Yes 


Yes 


o 

£. 


r 1 1 o Y 


NIn 


No 


I CO 


Yes 


Reduced 


o 


L 1 <c/ r 


T cS 


No 


I CO 


1 CO 


Yes 




C-l >1 1 l-l 

t.T'H rl 


No 


T CO 


1 CO 


Ypc; 

1 CO 


Yes 

1 CO 


5 


K122R. V124L. K125Q 


Yes 


Yes 


Yes 


Yes 


Yes 




F11SYK122R \/124L K1250 


No 


No 


Yes 


Yes 


Reduced 


7 


K122R. V124L, K125Q, 
E141H 


No 


Yes 


Yes 


Yes 


Yes 


8 


I133K, H135L 


Yes 


Yes 


No 


No 


Yes 


9 


F115Y, I133K, H135L 


No 


No 


No 


No 


Reduced 


10 


L127F,I133K, H135L. 


Yes 


No 


No 


No 


Yes 


11 


S147T 


Yes 


Yes 


Yes 


Yes 


Yes 


12 


E141H, S147T 


No 


Yes 


Yes 


Yes 


Yes 


13 


IHGE (117-120) to LHDGV 


Yes 


Yes 


No 


No 


No 




Critical residues 


F115&E141 


F115 & 
LI 27 


1133 or 
HI 35 


1133 or 
H135 


F115? 



[000405]These binding studies indicate that tlie U2-42 and U2-39 antibody preparations 
recognize the diphtheria toxin binding domain and the F115. L127 and E141 residues are 
important for diphtheria toxin binding. 

[000406] Furthermore, when the F115Y or E141H mutations are present In HB-EGF, binding is 
substantially eliminated for the U2-42 antibody preparations. Thus, Phe-1 15 and Glu-141 are 
important for U2-42 antibody binding. The U2-45 antibody preparation also appears to require 
Phe-1 15 because binding by this antibody preparation is reduced when Phe-1 15 is mutated. 
[000407]The U2-39 antibody preparation requires Phe-1 15 and Leu-127 for binding HB-EGF 
because mutation of either of those residues substantially eliminates antibody binding. 
[000408]The U2-19. U2-26 and U2-45 antibody preparations bind the conserved region between 
residues 117-120 (IHGE). As shown in TABLE 11, antibody preparations U2-19 and U2-26 also 
recognize an epitope at lle-133 and/or Hls-135, because at least one of these residues is critical 
for their binding. 
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[000409]Based on their binding properties, of the antibodies were placed In the relationship 
"bins" listed in TABLE 12. 

[00041 0]Binning is a method to group antibodies based on their competition for binding to the 
antigen (see, Jia ef a/., 2004, J. Immunol, Methods 288:91-98). 

[00041 1]The assignment of bins depended on how different the observed binding patterns for all 
the antibodies tested are. Therefore, bins do not always correlate with epitopes determined by 
other means and can be used to only roughly define epitopes. 
[000412] 

TABLE 12 
Antibody Relationship Bins 



Bin#1 


Bin#2 


Bin#3 


Bin#4 


Bin#5 


Bin#6 


Bin#7 


Bin#8 


U2-24.2 


U2-1.3 


U2-15.3 


U2-13.3 


U2-16.3 


U2-18.3 


U2-19.2 


U2-3.2 


U2-32.3 




U2-30.2 


U2-14.3 




U2-38.1 


U2-21.3 




U2-5.3 






U2-2.1 




1.19.2 


U2-34.1 




U2-17.1 






U2-57.1 




U2-36.3 


U2-26.2 




1 U2-56.3 






U2-58.3 
U2-61,1 




U2-40.3 

U2-8.3 

U2-22.3 

U2-39.1 
U2-54.2 


U2-41.3 

U2-45.3 

U2^6.3 

U2- 

48.2.1 

U2-6.1 





U2-51.2 
U2-53.3 
U2-28.2 

[000413]ln general the epitope mapping of \J2A5 antibody preparation indicates that the Bin 7 
antibody preparations cross-react with mouse HB-EGF and human Amphiregulin. 
[000414]Mutations of F1 15 to Ala or Tyr affect the binding affinity of U2-45 antibodies. 
However, U2-45 antibody binding was not affected by mutations of 1133 and H135, which did 
affect some other Bin 7 antibody preparations. When the IHGE human HB-EGF sequence was 
changed to LHDGV, which is present in mouse HB-EGF and human Aphiregulin, all Bin7 
antibody preparations failed to bind. Therefore, the IHGE residues (11 7-1 20) likely form the 
epitope for bin 7 antibody preparations. 

[00041 5] Further site-directed mutagenesis studies involving binding of HB-EGF mutants to 
EGFR, indicate that residues including Asp-106 and Pro-107 are both necessary for optimal 
binding of HB-EGF to the EGF receptor. Moreover, Leu-148, which is necessary for HB-EGF 



113 



wo 2009/040134 



PCT/EP2008/008233 



binding to the EGF receptor, did not appear to be involved in the binding of any of the anti-HB- 

EGF antibody preparations. 

[000416] 

HH. Example 24: Sequences Of Key Elements Of Anti HB-EGF Antibodies 
[0004171This Example provides the sequences of antibody preparations in Figures 1-21. 

[00041 8]Example 25A: Scratch assay - Inhibition of HB-EGF-induced migration of CLS354 
epithelial squamous carcinoma ceils (mouth) 

Scratch experiments were performed in order to investigate whether the antibodies of the 
invention block cell migration that would otherwise be directly induced by HB-EGF. 
[00041 9] 1 X 10® CLS354 cells were seeded in medium (RPMI medium with 10% FCS) in 1 ml on 
a 12-well plate and serum starved (medium with 0.5% FCS) over night. After cells have reached 
a confluent layer, a scratch was performed in the middle of the well using a sterile plasic tip. 
Cells were washed with PBS and scratched CLS354 cells were treated alone or containing 20 
ng/ml HB-EGF in the presence or absence of 10 [jg/m\ U2-39, Erbitux or human IgG. The 
experiment was stopped after 12 hour incubation at 37°C. Medium was withdrawn, cells were 
washed with PBS and fixed with 100% ice-cold methanol at -20°C, stained with crysai-violet, 
washed and dried over night. Photographes were taken for documentation. 
[000420]Figure 40A shows that HB-EGF treatment stimulates the closure of the scratch and that 
the antibody of invention, U2-39, inhibits HB-EGF-mediated migration of CLS354 epithelial 
squamous carcinoma cells into the scratch. 

[000421]Example 258: Transmigration assay - Inhibition of HB-EGF-induced migration of 
Detroit 562 epithelial carcinoma cells (pharynx) 

[000422]Transmigratlon experiments were performed in order to investigate whether the 
antibodies of the invention block cell migration that would otherwise be directly induced by HB- 
EGF. 
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[000423]A 500 ml cell suspension of serum-starved human epithelial carcinoma cells (50,000 
cells) was placed in the top chamber of fibronectin-coated transwells (BD Falcon. 8 pm pores). 
Allquots of 750 ml medium (Minimum essential medium (Eagle) in Earle's BSS with non- 
essential amino acids, sodium pyruvate (1 mM) and lactalbumin hydrolysate (0.1%), 90%; fetal 
bovine serum 10%, Pen.-Strept., 0,1% BSA) alone or containing 20 ng/ml HB-EGF (R&D 
Systems) in the presence or absence of 10 pg/ml human IgG. U2-39 or Erbitux antibodies were 
placed in the bottom chamber after 30 min pre-incubation at 37**C. After incubation and 
migration for 6hours at 37*'C. cells were fixed, stained with DAPI and transwells were 
photographed for evaluation. 

[000424]The result demonstrates that-HB-EGF antibody U2-39 effectively inhibits HB-EGF- 
induced Detroit 562 epithelial carcinoma cell migration comparable to the inhibition of HB-EGF- 
mediated cell migration by Erbitux treatment. 

[000425]Example 26: Spheroid-based cellular angiogenesis assay - Inhibition of VEGF- 
stimulated endothelial cell sprouting 

[000426] Spheroid-based cellular angiogenesis assays were performed in order to investigate 
whether the antibodies of the invention are able to inhibit VEGF-induced endothelial cell (EC) 
sprouting in a collagen matrix. Primary human umbilical vein endothelial cells (HUVEC) were 
seeded out at 500 cells in a hanging drop on plastic dishes to allow overnight spheroid 
aggregation. 50 EC spheroids were seeded in 0.9 ml of collagen solution (2 mg/ml) and pipetted 
into individual wells of a 24 well plate to allow polymerization The antibody of invention U2-39 
was directly mixed in the collagen solution before polymerization (different concentrations) and 
the growth factor VEGF-A (25ng/ml) was added after 30 min by pipetting lOOpl of a 10-fold 
concentrated working dilution on top of the polymerized gel. Plates were incubated at 37**C for 
24 hours and fixed by adding 4% paraformaldehyde. Sprouting intensity of EC spheroids was 
quantitated by an image analysis system detenmining the cumulative sprout length per spheroid 
using an inverted microscope and the digital imaging software Analysis 3.2, 
[000427] Figure 41 A depicts the mean of the cumulative sprout length of 10 randomly selected 
spheroids per data point. Figure 41 B shows the relative inhibition of the cumulative sprout length 
of 10 randomly selected spheroids per data point by U2-39. The fitting of IC50 curves and 
calculation of IC50 values was performed with GraphPad Prism 4.03. 

[000428]The results of Example 26 demonstrate that the antibody of the invention U2-39 inhibits 
VEGF-A-stimulated human umbilical vein endothelial cell sprouting in a dose-dependent manner 
in the spheroid-based assay using a collagen matrix. HUVEC sprouting was inhibited with an 
IC50 value of 5.2 x 10 Molar. 
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[000429] Example 27: Immunohistochemistry (IHC) analysis of human tumor xenograft 
samples - Inhibition of CD31 staining of tumor in vivo, 

[000430] In order to investigate the efficacy of the antibody of invention, U2-39, on inhibition of 
angiogenesis in vivo, human tumor xenografts treated with U2-39 or Erbitux were analyzed by 
immunohistochemistry analysis. 

[000431]The human ovarian adenocarcinoma cell line EF027 was genetically engineered to 
overexpress HB-EGF and the clone EF027-CI58 was chosen for xenograft studies in SCID 
mice. 3 x 10® EF027-CI58 cells In lOOpI PBS/Matrlgel (1:1) were injected subcutaneously into 
the left flank of 7 week old female C.B-17 SCID mice. Tumor-bearing mice with mean tumor 
volumes of 250 mm^ were randomized into groups containing 10 animals. Animals were treated 
intraperitoneally with weekly doses of 25 mg/kg U2-39 or 25 mg/kg Erbitux or control vehicle, 
PBS, for 3 weeks. After 28 days mice were sacrificed, primary tumor tissues were collected and 
one half of the tumor was snap-frozen in liquid nitrogen and stored at -BO'^C. 
[000432]5 to 8 pm sections of the tumor prepared on glass chamber slides were fixed in 100% 
acetone for 10 min at 4°C and dried completely. To block unspecific binding sites slides with 
fixed tumor sections were treated with Avidin D block (15 minutes). Biotin block {15 minutes) and 
a 1 .25% BSA solution (1 hour). Between each treatment step slides were washed twice with 
PBS. For immunohistochemical examination of the tumor vasculature the expression of the 
classical endothelial cell marker CD31, also known as PECAM-1 (Platelet Endothelial Cell 
Adhesion Molecule-1) was analyzed by treatment of the slides with 2pg/ml anti-CD31 antibody 
(diluted in 1.25% BSA solution and incubated for 2h at room temperature in a humidified 
chamber). Detection was performed by applying a biotinylated goat ant-rat IgG antibody (30 min 
at room temperature) and Alexa 546 Streptavidin (15 min in the dark). PBS washing steps were 
perfonmed between each treatment step. Sections were mounted with VECTASHIELD mounting 
medium with DAPI in the dark, photographed (fluorescence microscope) for documentation and 
stored at 4^*0. 

[000433] Figure 42 demonstrates that human tumor xenografts treated with U2-39 show a 
reduced endothelial cell marker staining (CD31 staining) compared to Erbitux-treated or controf 
treated tumor xenografts. This result demonstrates the anti-angiogenic efficacy of the antibody of 
invention in vivo. 

[000434] Example 28: In vivo ovarian tumor xenograft model - combination treatment of 
U2-39 with Cisplatin and Avastin 

[000435] In order to evaluate the anti-tumor efficacy of the antibody of invention administered as 
a monotherapy or in combination with Cisplatin or Avastin, an ovarian cancer xenograft study 
was conducted. 
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[000436]The human ovarian adenocarcinoma cell line EF027 was genetically engineered to 
overexpress HB-EGF. The done EF027-CI58 was chosen for xenograft studies in SCID mice. 3 
X 10® EF027-CI58 cells in lOOpI PBS/Matrigel (1:1) were injected subcutaneously into the left 
flank of 7 week old female C.B-17 SCID mice. Tumor-bearing mice with mean tumor volumes 
between 75 and 175 mm^ were randomized into groups containing 10 animals. Animals were 
treated intraperitoneally with weekly doses of 25 mg/kg U2-39, 25 mg/kg Avastin or 5 mg/kg 
Cisplatin or control vehicle. PBS. Combination of U2-39 with Avastin was given at 12.5 mg/kg 
each and combination of U2-39 with Cisplatin was given at 25 mg/kg antibody with 5 mg/kg 
Cisplatin. Primary tumor sizes were determined 3 times a week. Following calliper 
measurement, tumor size was calculated according to the formula W2xL/2 with L=length and W= 
the perpendicular width of the tumor. Kaplan-Meier log-rank method was used to define time to 
progression to 500 mm^ (defined as "event" for statistical reasons). 

[000437]Figure 43A demonstrates that combination of U2-39 with Cisplatin led to a stronger 
tumor reduction during the administration period than treatment with Cisplatin alone. In addition, 
a combination of U2-39 and Cisplatin delayed the time to progression of the median tumor size 
to 500 mm^ compared to U2-39 monotherapy. 

[000438]The result in Figure 43B shows that combination of U2-39 with Avastin significantly 
delayed the time to progression to 500 mm^ tumor volumes compared to the treatment with 
Avastin as monotherapy although only half of the single agent dose was administered. 

[000439]/MI patents and publications referenced or mentioned herein are indicative of the levels 
of skill of those skilled in the art to which the invention pertains, and each such referenced patent 
or publication is hereby incorporated by reference to the same extent as if It had been 
incorporated by reference in its entirety individually or set forth herein in its entirety. Applicants 
reserve the right to physically incorporate into this specification any and all materials and 
information from any such cited patents or publications. 

[000440]The specific methods and compositions described herein are representative of 
preferred embodiments and are exemplary and not intended as limitations on the scope of the 
invention. Other objects, aspects, and embodiments will occur to those skilled in the art upon 
consideration of this specification, and are encompassed within the spirit of the invention as 
defined by the scope of the claims. It will be readily apparent to one skilled in the art that varying 
substitutions and modifications may be made to the invention disclosed herein without departing 
from the scope and spirit of the invention. The invention illustratively described herein suitably 
may be practiced in the absence of any element or elements, or limitation or limitations, which is 
not specifically disclosed herein as essential. The methods and processes illustratively 
described herein suitably may be practiced in differing orders of steps, and they are not 
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necessarily restricted to the orders of steps indicated herein or in the claims. As used herein 
and in the appended claims, the singular forms "a," "an," and "the" include plural reference 
unless the context clearly dictates otherwise. Thus, for example, a reference to "an antibody" 
includes a plurality (for example, a solution of antibodies or a series of antibody preparations) of 
such antibodies, and so forth. Under no circumstances may the patent be interpreted to be 
limited to the specific examples or embodiments or methods specifically disclosed herein. Under 
no circumstances may the patent be interpreted to be limited by any statement made by any 
Examiner or any other official or employee of the Patent and Trademark Office unless such 
statement is specifically and without qualification or reservation expressly adopted in a 
responsive writing by Applicants. 

[000441]The terms and expressions that have been employed are used as terms of description 
and not of [imitation, and there is no intent in the use of such terms and expressions to exclude 
any equivalent of the features shown and described or portions thereof, but it is recognized that 
various modifications are possible within the scope of the invention as claimed.. Thus, it will be 
understood that although the present invention has been specifically disclosed by preferred 
embodiments and optional features, modification and variation of the concepts herein disclosed 
may be resorted to by those skilled in the art, and such modifications and variations are 
considered to be within the scope of this invention as defined by the appended claims. 
[000442]The invention has been described broadly and generically herein. Each of the narrower 
species and subgeneric groupings falling within the generic disclosure also form part of the 
invention. This includes the generic description of the invention with a proviso or negative 
limitation removing any subject matter from the genus, regardless of whether or not the excised 
material is specifically recited herein. 
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Claims 

1. An isolated antigen binding protein that binds HB-EGF, comprising: 

A) one or more light chain complementary determining regions (CDRLs) selected from the group 
consisting of: 

(I) a CDRL1 selected from the group consisting of SEQ ID NOs: 189-21 7; 

(II) a CDRL2 selected from the group consisting of SEQ ID NOs:21 8-233; 

(iii) a CDRL3 selected from the group consisting of SEQ ID NOs:234-274; and 

(iv) a CDRL of (i), (ii) or (iii) that contains one or more amino acid substitutions, deletions 
or Insertions of no more than four amino acids; or 

B) one or more heavy chain complementary determining regions (CDRHs) selected from the 
group consisting of: 

(I) a CDRH1 selected from the group consisting of SEQ ID NOs:275-299; 

(ii) a CDRH2 selected from the group consisting of SEQ ID NOs:300-331; 

(iii) a CDRH3 selected from the group consisting of SEQ ID NOs:332-372; and 

(iv) a CDRH of (i), (ii) or (iii) that contains one or more amino acid substitutions, deletions 
or Insertions of no more than four amino acids. 

2. The isolated antigen binding protein of Claim 1 , comprising one or more light chain CDRLs of A), 
and one or more heavy chain CDRHs of 8). 

3. The isolated antigen binding protein of Claim 1 that comprises at least two CDRLs of A) and at 
least two CDRHs of B). 

4. The isolated antigen binding protein of Claim 1 that comprises said CDRH1. CDRH2, CDRHS, 
CDRL1, CDRL2 and CDRLS. 

5. The isolated antigen binding protein of Claim 1 , wherein 
said CDRL of A) is selected from the group consisting of: 

(1) a CDRL1 selected from the group consisting of SEQ ID NOs:189-217; 
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(ii) a CDRL2 selected from the group consisting of SEQ ID NOs:21 8-233; 

(111) a CDRL3 selected from the group consisting of SEQ ID NOs:234-274; and 

(iv) a CDRL of (i). (ii) or (iii) that contains one or more amino acid substitutions, deletions 
or insertions of no more than two amino acids; 

said CDRH of B) is selected from the group consisting of: 

(i) a CDRH1 selected from the group consisting of SEQ ID NOs:275-299; 
(Ii) a CDRH2 selected from the group consisting of SEQ ID NOs:300-331 ; 

(iii) a CDRH3 selected from the group consisting of SEQ ID NOs:332-372; and 

(iv) a CDRH of (i), (ii) or (iii) that contains one or more amino acid substitutions, deletions 
or insertions of no more than two amino acids; 

or 

C) one or more light chain CDRLs of A) and one or more heavy chain CDRHs of B). 

6. The isolated antigen binding protein of Claims 1, wherein said antigen binding protein comprises 

A) a CDRL selected from the group consisting of 

(i) a CDRL1 selected from the group consisting of SEQ ID NOs:189-217; 

(II) a CDRL2 selected from the group consisting of SEQ ID NOs:21 8-233; and 

(iii) a CDRL3 selected from the group consisting of SEQ ID NOs:234-274; 

B) a CDRH selected from the group consisting of 

(i) a CDRH1 selected from the group consisting of SEQ ID NOs:275-299; 

(ii) a CDRH2 selected from the group consisting of SEQ ID NOs:300-331;and 

(iii) a CDRH3 selected from the group consisting of SEQ ID NOs:332-372; 

or 

C) one or more light chain CDRLs of A) and one or more heavy chain CDRHs of B). 

7. The isolated antigen binding protein of Claims 6, wherein said antigen binding protein comprises 

A) a CDRL1 of SEQ ID NOs:189-217. a CDRL2 of SEQ ID NOs:218-233. and a CDRL3 of SEQ 
ID NOs:234-274. and/or 
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B) a CDRH1 of SEQ ID NOs:275-299. a CDRH2 of SEQ ID NOs:300-331. and a CDRH3 of SEQ 
ID NOs:332-372. 

8. The isolated antigen binding protein of Claim 1, wherein said antigen binding protein comprises a 
light chain variable region (VJ having at least 80% sequence identity wXh an amino acid sequence 
selected from the group consisting of SEQ ID NOs:94-141 . and/or a heavy chain variable region (Vh) 
having at least 80% sequence identity with an amino acid sequence selected from the group consisting of 
SEQ ID NOs:142-186. 

9. The isolated antigen binding protein of Claim 8, wherein the Vl has at least 90% sequence 
identity with an amino acid sequence selected from the group consisting of SEQ ID NOs:94-141 , and/or 
the Vh has at least 90% sequence identity with an amino acid sequence selected from the group 
consisting of SEQ ID NOs:142-186. 

10. The isolated antigen binding protein of Claim 8, wherein the Vl is selected from the group 
consisting of SEQ ID NOs:94-141 , and/or the Vh is selected from the group consisting of SEQ ID 
NOs: 142-1 86. 

11. An isolated antigen binding protein that specifically recognizes at least an IHGE-containing 
epitope and/or an EGF-like domain of HB-EGF. 

12. An isolated antigen binding protein that competes for binding with the antigen binding protein of 
Claims 1 . 

13. An isolated antigen binding protein that binds HB-EGF. wherein said antigen binding protein 
comprises: 

A) one or more light chain CDRs (CDRLs) selected from the group consisting of: 

(i) a CDRL1 with at least 80% sequence identity to SEQ ID NOs:189-217; 

(li) a CDRL2 with at least 80% sequence identity to SEQ ID NOs:218-233; and 

(iii) a CDRL3 with at least 80% sequence identity to SEQ ID NOs:234-274; 

B) one or more heavy chain CDRs (CDRHs) selected from the group consisting of: 
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(i) a CDRH1 with at least 80% sequence identity to SEQ ID NOs:275-299; 

(ii) a CDRH2 with at least 80% sequence identity to SEQ ID NOs:300-331; and 
(Hi) a CDRH3 with at least 80% sequence identity to SEQ ID NOs:332-372; 

or 

C) one or more light chain CDRLs of A) and one or more heavy chain CDRHs of B). 

14. The isolated antigen binding protein of Claims 13. wherein said antigen binding protein 
comprises: 

A) one or more CDRLs selected from the group consisting of: 

(i) a CDRL1 with at least 90% sequence identity to SEQ ID NOs: 189-21 7; 

(Ii) a CDRL2 with at least 90% sequence identity to SEQ ID NOs:21 8-233; and 
(ili) a CDRL3 with at least 90% sequence identity to SEQ ID NOs:234-274; 

B) one or more CDRHs selected from the group consisting of: 

(1) a CDRH1 with at least 90% sequence identity to SEQ ID NOs:275-299; 

(ii) a CDRH2 with at least 90% sequence identity to SEQ ID NOs:300-331; and 

(iii) a CDRH3 with at least 90% sequence identity to SEQ ID NOs:332-372; 

or 

C) one or more light chain CDRLs of A) and one or more heavy chain CDRHs of B). 

15. An isolated antigen binding protein that binds HB-EGF, the antigen binding protein comprising: 
A) a light chain complementary determining region (CDRL) selected from the group consisting of 

(i) a CDRL3 selected from the group consisting of SEQ ID NOs:234-274. 

(ii) a CDRL3 that differs in amino acid sequence from the CDRL3 of (i) by an amino acid 

addition, deletion or substitution of not more than two amino acids; and 

(iii) a CDRL3 amino acid sequence selected from the group consisting of 

X1QX2X3X4X5PX6X7 (SEQ ID NO:1046). wherein 

Xi is selected from the group consisting of I and M, 
X2 is selected from the group consisting of A, G and S, 
X3 is selected from the group consisting of I and T, 
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X4 is selected from the group consisting of H and Q. 
X5 is selected from the group consisting of F, L and W, 
7Xe is selected from the group consisting of C, I, H, L and T. 
X7 is selected from the group consisting of S and T; 

QQX1X2X3X4X5IT (SEQ ID NO:1047), wherein 

Xi is selected from the group consisting of I and S, 
X2 is selected from the group consisting of F and Y, 
X3 is selected from the group consisting of F, I, S and Y, 
X4 is selected from the group consisting of A. S and T, 
X5 is selected from the group consisting of P and S; 

X1X2X3X4X5X6X7X8T (SEQ ID NO: 1048). wherein 

Xi is selected from the group consisting of L and Q, 

X2 is selected from the group consisting of K, N and Q, 

X3 Is selected from the group consisting of A, H, S and Y, 

X4 is selected from the group consisting of H, N and Y, 

X5 is selected from the group consisting of N, S and T, 

Xe is selected from the group consisting of A, F, I, T, V and Y. 

X7 is selected from the group consisting of P and no amino acid, 

Xa is selected from the group consisting of F, L and P; 

QX1X2DX3LPX4X5 (SEQ ID NO:1049). wherein 

Xi is selected from the group consisting of H and Q, 

X2 is selected from the group consisting of C and Y, 

X3 is selected from the group consisting of D, I, N, S and Y. 

X4 is selected from the group consisting of F, I and L, 

X5 is selected from the group consisting of A, S and T; 

QQX1X2X3X4PX5X6X7 (SEQ ID NO: 1050), wherein 

Xi is selected from the group consisting of H and Y, 

X2 is selected from the group consisting of G and N. 

X3 is selected from the group consisting of N and S, 

X4 is selected from the group consisting of S and W, 

X5 is selected from the group consisting of P and no amino acid, 

Xe is selected from the group consisting of R and W, 

X7 is selected from the group consisting of S and T; and 

X1QYX2X3X4X5X6X7F (SEQ ID NO: 1051), wherein 

Xi is selected from the group consisting of H and Q, 
X2 is selected from the group consisting of F and Y, 
X3 is selected from the group consisting of G, I and S, 
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X4 is selected from the group consisting of F. I and T, 
X5 Is selected from the group consisting of M. P, S and T, 
Xe is selected from the group consisting of F, L, R and W. 
X7 is selected from the group consisting of S and T; and/or 

a heavy chain complementary determining region (CDRH) selected from the group consisting of 

(1) a CDRH3 selected from the group consisting of SEQ ID NOs:332-372, 

(ii) a CDRH3 that differs in amino acid sequence from the CDRH3 of (i) by an amino acid 

addition, deletion or substitution of not more than two amino acids; and 

(iii) a CDRH3 amino acid sequence selected from the group consisting of 

X1X2X3X4X5X6X7X8X9X10X11DX12 (SEQ ID NO: 1065), wherein 
Xi is selected from the group consisting of E and S, 
X2 is selected from the group consisting of D, G and no amino acid, 
X3 is selected from the group consisting of D, N and no amino acid, 
X4 is selected from the group consisting of G and no amino acid, 
X5 is selected from the group consisting of G and no amino acid, 
Xe is selected from the group consisting of W. Y and no amino acid, 
X7 is selected from the group consisting of I, N and Y, 
Xs is selected from the group consisting of A and Y, 
X9 is selected from the group consisting of G, V and Y, 
X10 is selected from the group consisting of A, F and G, 
X11 is selected from the group consisting of F, L and M, 
X12 is selected from the group consisting of V and Y; 

QX1X2X3X4X5X6X7X8X9X10X11YX12X13X14DX15 (SEQ ID NO:1066), wherein 
Xi is selected from the group consisting of G and no amino acid, 
X2 is selected from the group consisting of K, L and Y, 
X3 is selected from the group consisting of A, G and S, 
X4 is selected from the group consisting of S, V and Y, 
X5 is selected from the group consisting of A and G, 
Xe is selected from the group consisting of G and no amino acid, 
X7 is selected from the group consisting of T and no amino acid, 
Xs is selected from the group consisting of S and no amino acid, 
X9 is selected from the group consisting of Y and no amino acid, 
X10 is selected from the group consisting of W and Y, 
X11 is selected from the group consisting of G, S and Y, 
X12 is selected from the group consisting of F and Y, 
Xi3 is selected from the group consisting of G and no amino acid, 
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Xi4 is selected from the group consisting of M and no amino acid. 
Xi5 Is selected from the group consisting of V and Y; 
XiXzXaXAXsXeXyXsXsXioXiiXizXiaXu (SEQ ID NO:1067). wherein 

Xi is selected from the group consisting of D, G, L, S and no amino acid. 
X2 is selected from the group consisting of G, H, W. Y and no amino 
acid, 

X3 is selected from the group consisting of A, F, W, Y and no amino acid. 
X4 is selected from the group consisting of D, G, Q, T and no amino acid, 
X5 Is selected from the group consisting of G. I, Q. S and no amino acid, 
Xe is selected from the group consisting of A. D. N. Q, S and no amino 
acid. 

X7 Is selected from the group consisting of G. Y and no amino acid, 
Xb is selected from the group consisting of D, Y and no amino acid, 
Xg is selected from the group consisting of Y and no amino acid. 
X10 is selected from the group consisting of A, E, N and Y, 
X11 is selected from the group consisting of G. P, T, V and Y. 
X12 Is selected from the group consisting of F and I. 
Xi3 Is selected from the group consisting of D and Q. 
Xi4 is selected from the group consisting of C, H. V and Y; 
X1X2X3X4X5X6X7X8X9X10X11X12X13X14X15X16X17DX18 (SEQ ID NO: 1068). wherein 
Xi is selected from the group consisting of E, D and no amino acid, 
X2 is selected from the group consisting of G, R and no amino acid, 
X3 Is selected from the group consisting of I, V, Y and no amino acid. 
X4 is selected from the group consisting of A, G. L and N, 
X5 is selected from the group consisting of A, G, V and W. 
Xe is selected from the group consisting of A. N, R and T. 
X7 Is selected from the group consisting of G. N. P and no amino acid, 
Xs Is selected from the group consisting of G. T and no amino acid. 
X9 is selected from the group consisting of A and no amino acid, 
X10 is selected from the group consisting of D, E and no amino acid, 
X11 is selected from the group consisting of S. Y and no amino acid, 
X12 is selected from the group consisting of G. Y and no amino acid, 
Xi3 is selected from the group consisting of N, Y and no amino acid, 
Xi4 Is selected from the group consisting of Y and no amino acid, 
Xi5 Is selected from the group consisting of D, Y and no amino acid, 
X16 is selected from the group consisting of A. G and no amino acid, 
Xi7 is selected from the group consisting of F and M, 
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Xi8 is selected from the group consisting of I, V and Y; 

XiX2X3X4X5X6X7XeX9XioXiiXi2Xi3Xi4Xi5Xi6Xi7Xi8Xi9X2oX2lX22X23 (SEQ ID 

NO: 1069). wherein 

Xi is selected from the group consisting of A, D, G, S and T, 
X2 is selected from the group consisting of A, E. G, L, N. R, Y and no 
amino acid, 

X3 is selected from the group consisting of A, G, L, N, R, T, Y and no 
amino acid, 

X4 is selected from the group consisting of D. G, R. S, V, Y and no amino 
acid, 

X5 is selected from the group consisting of A, G, I, S, V, Y and no amino 
acid, 

Xg is selected from the group consisting of F, G, L, R, V and no amino 

acid, 

X7 is selected from the group consisting of L, T, Y and no amino acid, 
Xe is selected from the group consisting of Y and no amino acid, 
X9 is selected from the group consisting of Y and no amino acid, 





is 


selected from 


the 


group consisting 


of D and no amino acid, 


X11 


is 


selected from 


the 


group consisting 


of S and no amino acid. 


X12 


is 


selected from 


the 


group consisting 


of S and no amino acid. 


Xi3 


is 


selected from 


the 


group consisting 


of G and no amino acid, 


Xi4 


is 


selected from 


the 


group consisting 


of D, L, M. S, Y and no amino 






acid, 








Xi5 


is 


selected from 


the 


group consisting 


of H, 1, P. V, W and no amino 






acid. 








X16 


is 


selected from 


the 


group consisting 


of F, G. L, R. S, Y and no 






amino acid. 








Xi7 


is 


selected from 


the 


group consisting 


of D, F, V. W. Y and no amino 






acid, 








X18 


is 


selected from 


the 


group consisting 


of C. F, L. P, S and Y. 


Xi9 


is 


selected from 


the 


group consisting 


of D, F, G and Y. 


X20 


is 


selected from 


the 


group consisting 


of A. C. G, P, R, Vand Y. 


X2I 


is 


selected from 


the 


group consisting 


of F. L, M, S and no amino acid, 


X22 


is 


selected from 


the 


group consisting 


of A, D and no amino acid, 


X23 


is 


selected from 


the 


group consisting 


of 1, L, V, Y and no amino acid; 



X1YSSGWX2X3YGX4X5DX6 (SEQ ID NO: 1070), wherein 

Xi is selected from the group consisting of M and V. 
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X2 is selected from the group consisting of S and no amino acid, 
X3 is selected from tlie group consisting of F and no amino acid, 
X4 is selected from the group consisting of V and no amino acid, 
X5 is selected from the group consisting of F and M, 
Xe is selected from the group consisting of V and Y; and 
RX1X2X3PFX4Y (SEQ ID NO:1071), wherein 

Xi is selected from the group consisting of G, H, L, N and R, 
X2 is selected from the group consisting of E. T and W, 
X3 is selected from the group consisting of L, N, T and V, 
X4 is selected from the group consisting of D and E. 



16. The isolated antigen binding protein of Claim 15. said antigen binding protein further comprising: 
A) a CDRL selected from the group consisting of: 

(i) a CDRL1 selected from the group consisting of SEQ ID NOs:189-217: 

(ii) a CDRL1 that differs in amino acid sequence from the CDRL1 of (i) by an amino acid 

addition, deletion or substitution of not more than two amino acids; 

(iii) a CDRL1 amino acid sequence selected from the group consisting of 

X1SSQSLX2X3SDGX4TYLX5 (SEQ ID NO:1035). wherein 

Xi is selected from the group consisting of K and R, 
X2 is selected from the group consisting of L and V, 
X3 is selected from the group consisting of H and Y, 
X4 is selected from the group consisting of K and N, 
X5 is selected from the group consisting of N, S and Y; 

RASQX1ISX2YLN {SEQ ID NO: 1036). wherein 

Xi is selected from the group consisting of R, S and T, 
X2 is selected from the group consisting of R and S; 

RASQX1IX2X3X4I-X5 (SEQ ID NO: 1037), wherein 

Xi is selected from the group consisting of D, G, S and T, 
X2 is selected from the group consisting of A, R and S, 
X3 is selected from the group consisting of H, I, N, R, S and T. 
X4 is selected from the group consisting of D, W and Y* 
X5 is selected from the group consisting of A, G and N; 

QASQDIX1X2X3LN (SEQ ID NO:1038), wherein 

Xi is selected from the group consisting of S and T, 
X2 is selected from the group consisting of D and N. 
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X3 is selected from the group cx)nsisting of S and Y; 

RASQX1VX2X3X4X5I-A (SEQ ID NO:1039). wherein 

Xi is selected from the group consisting of S and T, 

X2 is selected from the group consisting of I and S, 

X3 is selected from the group consisting of R and S, 

X4 is selected from the group consisting of S, N and no amino acid, 

X5 is selected from the group consisting of Y and no amino acid; and 

KSSQX1X2LX3X4SNNKNYLX5 (SEQ ID NO:1040), wherein 
Xi Is selected from the group consisting of N and S, 
X2 is selected from the group consisting of I and V, 
Xa is selected from the group consisting of D and Y. 
X4 is selected from the group consisting of N. R and S, 
X5 is selected from the group consisting of A and V; 

(iv) a CDRL2 selected from the group consisting of SEQ ID NOs:21 8-233; 

(v) a CDRL2 that differs in amino acid sequence from the CDRL2 of (Iv) by an amino 

acid addition, deletion or substitution of not more than two amino acids; and 

(vi) a CDRL2 amino acid sequence selected from the group consisting of 

X1X2SNX3X4S (SEQ ID NO:1041), wherein 

Xi is selected from the group consisting of E and K, 
X2 is selected from the group consisting of I and V, 
X3 is selected from the group consisting of R and W. 
X4 is selected from the group consisting of D and F; 

X1X2SX3LQS (SEQ ID NO: 1042). wherein 

Xi is selected from the group consisting of A and T, 
X2 is selected from the group consisting of A, E and V, 
X3 is selected from the group consisting of S and T; 

X1ASX2LQS (SEQ ID NO: 1043), wherein 

Xi is selected from the group consisting of A and V. 
X2 is selected from the group consisting of S and T; 

DASXiLET (SEQ ID NO:1044). wherein 

Xi is selected from the group consisting of I and N; 

GASSRAT (SEQ ID NO:223); and 

WASXiRES (SEQ ID NO: 1045), wherein 

Xi is selected from the group consisting of A and T; or 

a CDRH selected from the group consisting of: 
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(i) a CDRH1 selected from the group consisting of SEQ ID NOs:275-299; 

(ii) a CDRH1 that differs in amino acid sequence from the CDRH1 of (i) by an amino acid 

addition, deletion or substitution of not more than two amino acids; 

(iii) a CDRH1 amino acid sequence selected from the group consisting of 



GYTX1TX2X3X4X5X6 (SEQ ID NO: 1052), wherein 






Xi is selected from the group consisting 


of 


F and L. 




X2 is selected from the group consisting 


of 


E. G and 


S. 


X3 is selected from the group consisting 


of 


H. L and 


Y. 


X4 is selected from the group consisting 


of 


G. S and 


Y. 


X5 is selected from the group consisting 


of 


1 and M. 




Xe is selected from the group consisting 


of 


H and S; 




GYXiFTSYWIG (SEQ ID NO: 1053). wherein 








Xi is selected from the group consisting 


of 


R and S; 




GFTFX1SX2X3MH (SEQ ID NO: 1054), wherein 








Xi is selected from the group consisting 


of 


R and S, 




X2 is selected from the group consisting 


of 


H and Y, 




X3 is selected from the group consisting 


of 


D and G; 




GFX1FSX2YX3MX4 (SEQ ID NO: 1055). wherein 








Xi is selected from the group consisting 


of 


P and T. 




X2 is selected from the group consisting 


of 


A, R and 


s. 


X3 Is selected from the group consisting 


of 


A and 8. 




X4 is selected from the group consisting 


of 


N and S; 





GX1SX2SX3X4X5X6X7WX8 (SEQ ID NO:1056), wherein 

Xi is selected from the group consisting of D and G. 

X2 is selected from the group consisting of F, I and V. 

X3 is selected from the group consisting of R. S and no amino acid. 

X4 is selected from the group consisting of G. Y and no amino acid, 

X5 is selected from the group consisting of D, G, S and no amino acid. 

Xe is selected from the group consisting of A, S and Y, 

X7 is selected from the group consisting of A and Y, 

Xe is selected from the group consisting of N and S; 

GFSLSNARMGVS (SEQ ID NO:279): and 

GFSLX1TGGVGVG (SEQ ID NO: 1057). wherein 

Xi is selected from the group consisting of S and N; 

(iv) a CDRH2 selected from the group consisting of SEQ ID NOs:300-331; 
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(v) a CDRH2 that differs in amino acid sequence from the CDRH2 of (iv) by an amino 

acid addition, deletion or substitution of not more than two amino acids; and 

(vi) a CDRH2 amino acid sequence selected from the group consisting of 

XiX2X3X4X5X€GX7TX6X9XioQKXiiXi2 (SEQ ID NO: 1058), wherein 
Xi is selected from the group consisting of S and W, 
X2 is selected from the group consisting of F and I, 
X3 is selected from the group consisting of D, N and S, 
X4 is selected from the group consisting of A and P, 
X5 is selected from the group consisting of E, N and S, 
Xe is selected from the group consisting of D, N and S, 
X7 is selected from the group consisting of E, G and N, 
Xs is selected from the group consisting of I and N, 
X9 is selected from the group consisting of C, H and Y, 
X10 is selected from the group consisting of A and T, 
X11 is selected from the group consisting of F and L, 
X12 is selected from the group consisting of D and G; 

IIYPX1DSDX2RYSPSFQG (SEQ ID NO:1059). wherein 

Xi is selected from the group consisting of D and G, 
X2 is selected from the group consisting of A, I and T; 

X1IX2X3DGSX4X5X6YX7DSVX8G (SEQ ID NO: 1060). wherein 
Xi is selected from the group consisting of F and V, 
X2 is selected from the group consisting of S and W, 
X3 is selected from the group consisting of D, S and Y. 
X4 is selected from the group consisting of I. N and T, 
X5 is selected from the group consisting of K and Q, 
Xe is selected from the group consisting of N, R and Y, 
X7 is selected from the group consisting of A. T and V, 
Xs is selected from the group consisting of K and R; 

X1ISX2SX3X4X5X6YYADSVKG (SEQ ID NO:1061), wherein 

Xi is selected from the group consisting of A. H and Y, 
X2 is selected from the group consisting of G, R and S, 
X3 is selected from the group consisting of G and S, 
X4 is selected from the group consisting of G, R and S, 
X5 is selected from the group consisting of S, T and Y, 
Xe is selected from the group consisting of I and T; 

X1X2X3X4X5X6X7X8X9X10X11YX12X13SX14KS (SEQ ID NO: 1062). wherein 
Xi is selected from the group consisting of E, R and Y, 
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X2 is selected from the group consisting of I and T, 

X3 is selected from the group consisting of H, N and Y, 

X4 is selected from the group consisting of C, H, S, T and Y, 

X5 is selected from the group consisting of S and R, 

Xe is selected from the group consisting of G and S, 

X7 is selected from the group consisting of G, K, S and T, 

Xs is selected from the group consisting of T and W, 

X9 is selected from the group consisting of N and Y, 

X10 is selected from the group consisting of N and no amino acid, 

Xn is selected from the group consisting of D and no amino acid, 

X12 is selected from the group consisting of A and N, 

Xi3 is selected from the group consisting of P and V, 

Xi4 is selected from the group consisting of L and V; 

X1IFSNDEKSYSTSLKS (SEQ ID NO: 1063), wherein 

Xi is selected from the group consisting of H and LI; and 

LIYWNX1X2KRYSPSLX3S (SEQ ID NO: 1064). wherein 

Xi is selected from the group consisting of D and V, 
X2 is selected from the group consisting of D and E, 
X3 is selected from the group consisting of K and R. 

17. The isolated antigen binding protein of Claim 16, wherein said antigen binding protein comprises 
said first amino acid sequence and said second amino acid sequence. 

18. The isolated antigen binding protein of Claim 17, wherein said first amino acid sequence is 
covalently bonded to said second amino acid sequence. 

19. The isolated antigen binding protein of Claim 17, wherein said first amino acid sequence 
comprises said CDRL3 of SEQ ID NOs:234-274, CDRL2 of SEQ ID NOs:21 8-233, and CDRL1 of SEQ ID 
NOs: 189-217. and said second amino acid sequence comprises said CDRH3 of SEQ ID NOs:332-372, 
CDRH2 of SEQ ID NOs:300-331, and CDRH1 of SEQ ID NOs:275-299. 

20. The isolated antigen binding protein of any of Claim 1-19, wherein said antigen binding protein is a 
monoclonal antibody, a polyclonal antibody, a recombinant antibody, a human antibody, a humanized 
antibody, a chimeric antibody, a multispecific antibody, or an antibody fragment thereof. 
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21 . The isolated antigen binding protein of Claim 20, wherein said antibody fragment is a Fab fragment, 
a Fab' fragment, a F(ab')2 fragment, a Fv fragment, a diabody, or a single chain antitxKiy molecule. 

22. The isolated antigen binding protein of Claim 20, wherein said antigen binding protein is a human 
antibody. 

23. The isolated antigen binding protein of Claim 20, wherein said antigen binding protein is a 
monoclonal antibody. 

24. The isolated antigen binding protein of any of Claims 1-19 wherein said antigen binding protein is of 
the IgGI-. lgG2- lgG3- or lgG4-type. 

25. The isolated antigen binding protein of Claim 24, wherein said antigen binding protein is of the igG2- 
or lgG4-type. 

26- The isolated antigen binding protein of any of Claims 1-19, wherein said antigen binding protein is 
coupled to a labeling group. 

27. The isolate antigen binding protein of Claim 26, wherein the labeling group is a radioisotope, 
radionuclide, a fluorescent group, an enzymatic group, a chemiluminescent group, a biotinyl group, or a 
predetermined polypeptide group. 

28. The isolated antigen binding protein of any of Claims 1-19, wherein said antigen binding protein is 
coupled to an effector group. 

29. The isolated antigen binding protein of Claim 28, wherein said effector group is a radioisotope, a 
radionuclide, a toxin, a therapeutic group, or a chemotherapeutic group. 

30. The isolated antigen binding protein of Claim 29, wherein said therapeutic group or 
chemotherapeutic group is calicheamicin, auristatin-PE, geldanamycin, maytanasine, or derivatives 
thereof. 
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31. An isolated antigen binding protein tliat competes for binding to human HB-EGF with an antigen 
binding protein of one of Claims 1-19. 

32. The isolated antigen binding protein of Claim 31, wherein said antigen binding protein is a 
monoclonal antibody, a polyclonal antibody, a recombinant antibody, a human antibody, a humanized 
antibody, a chimeric antitiody. a multispecific antibody, or an antibody fragment thereof. 

33. The isolated antigen binding protein of Claim 32, wherein said antibody fragment is a Fab fragment, 
a Fab' fragment, a F(ab')2 fragment,, a Fv fragment, a diabody, or a single chain antibody molecule. 

34. The isolated antigen binding protein of Claim 32, wherein said antigen binding protein is a human 
antibody. 

35. The isolated antigen binding protein of Claim 32, wherein said antigen binding protein is a 
monoclonal antibody. 

36. The isolated antigen binding protein of any of Claim 31, wherein said antigen binding protein is of 
the lgG1-, lgG2- lgG3- or lgG4-type. 

37. The isolated antigen binding protein of Claim 36, wherein said antigen binding protein is of the lgG2- 
or the lgG4-type. 

38. The isolated antigen binding protein of any of Claim 31, wherein said antigen binding protein is 
coupled to a labeling group. 

39. The isolate antigen binding protein of Claim 38, wherein the labeling group is a radioisotope, 
radionuclide, a fluorescent group, an enzymatic group, a chemiluminescent group, a biotinyl group, or a 
predetermined polypeptide group. 
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40. The isolated antigen binding protein of Claim 31, wherein said antigen binding protein is coupled 
to an effector group. 

41. The isolated antigen binding protein of Claim 40. wherein said effector group is a radioisotope, a 
radionuclide, a toxin, a therapeutic group, or a chemotherapeutic group. 

42. The isolated antigen binding protein of Claim 41, wherein said therapeutic group or 
chemotherapeutic group is calicheamicin, auristatin-PE, geldanamycin, maytanasine, or derivatives 
thereof. 

43. The isolated antigen binding protein of one of Claims 1-19, wherein said antigen binding protein 
reduces at least partially HB-EGF-mediated signal transduction.. 

44. A nucleic acid molecule encoding the antigen binding protein according to any one of Claims 1-19. 

45. The nucleic acid molecule according to Claim 44, wherein said nucleic acid molecule is operably 
linked to a control sequence. 

46. A vector comprising a nucleic acid molecule according to Claim 44. 

47. A vector comprising a nucleic acid molecule according to Claim 45. 

48. A host cell comprising the nucleic acid molecule according to Claim 45. 

49. A host cell comprising the vector according to one of Claim 46 or 47. 

50. A method of making the antigen binding protein according to any one of Claims 1-19. comprising 
the step of preparing said antigen binding protein from a host cell that secretes said antigen binding 
protein. 
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51 . A pharmaceutical composition comprising at least one antigen binding protein according to any one 
of Claims 1-19, and pharmaceutically acceptable earner, diluents and/or adjuvants. 

52. The pharmaceutical composition of Claim 51 , further comprises an additional active agent 

53. The pharmaceutical composition according to Claim 52, wherein the at least one further active agent 
is an anti-neoplastic agent. 

54. The pharmaceutical composition of Claim 53, wherein the antl-neoplastic agent is an anti-tumor 
antibody. 

55. The pharmaceutical composition of Claim 54, wherein the anti-tumor antibody is an antibody directed 
against a receptor tyrosine kinase. 

56. The pharmaceutical composition of Claim 53, wherein the anti-tumor antitx>dy is directed against 
EGFR. 

57. The pharmaceutical composition of Claim 51 . for the diagnosis, prevention or treatment of a 
hyperproliferative disease. 

58. The pharmaceutical composition to Claim 57, wherein said hyperproliferative disease is associated 
with HB-EGF expression. 

59. The pharmaceutical composition according to Claim 57, wherein said hyperproliferative disease is 
associated with or accompanied by a disturt>ed, e.g., pathologically enhanced growth factor receptor 
activation. 

60. The pharmaceutical composition of Claim 59, wherein said pathologically enhanced growth factor 
receptor activation is associated with or caused by a pathological increase in the activity of a G protein and/or 
a G protein coupled receptor. 

61 . The phannaceutical composition of Claim 51 for the diagnosis, prevention or treatment of cancer. 
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62. The pharmaceutical composition Claim 61, wherein said cancer is selected from the group consisting 
of breast cancer, gastrointestinal cancer, pancreas cancer, prostate cancer, ovarian cancer, stomach cancer, 
endometrial cancer, salivary gland cancer, lung cancer, kidney cancer, colon cancer, colorectal cancer, 
thyroid cancer, bladder cancer, glioma, melanoma, carcinoma, in particular epithelial or squamous 
carcinoma, other HB-EGF expressing or overexpressing cancers, and formation of tumor metastases. 

63. Use of at least one antigen binding protein of Claims 1-1 9, for the manufacture of a pharmaceutical 
composition for the diagnosis, prevention or treatment of a hyperproliferative disease. 

64. The use according to Claim 63. wherein said hyperproliferative disease is a hyperproliferative disease 
as defined in Claim 58. 

65. A method for diagnosing a condition associated with the expression of HB-EGF, comprising 
contacting a sample with an antigen binding protein of Claims 1 -1 9, and determining the presence of HB-EGF 
in said sample. 

66. The method according to Claim 65, wherein the condition is a hyperproliferative disease as defined 
in Claim 58. 

67. A method for preventing or treating a condition associated with the expression of HB-EGF in a 
patient, comprising administering to a patient in need thereof an effective amount of at least one antigen 
binding protein of Claims 1-19. 

68. The method according to Claim 62, wherein the condition is a hyperproliferative disease as defined 
in any one of Claims 57-60. 

69. The method of Claim 57, wherein the patient is a mammalian patient. 

70. A kit comprising a antigen binding protein of Claims 1-19. a nucleic acid molecule of Claim 44 or 45 
or a vector according to Claim 46 or 47. 

71 . The kit of Claim 70 comprising at least one further active agent. 

72. The kit of Claim 71 , wherein the further active agent is an anti-neoplastic agent. 
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73. The pharmaceutical composition according to claim 53, wherein the the antt-neoplastic agent id 
Cisplatin or Avastin. 

74. The pharmaceutical composition according to any of the claims 51 to 62 which is to be administered 
as a monotherapy or in combination with a further pharmaceutical composition preferably comprising an anti- 
neoplastic agent such as cisplatin or Avastin. 
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Uf -1 light chain amino acid sequence fSEO ID NO:l) 

DVVMTQSPLSLPVTLGQPASISCRSSQSLWSDGNTYLNWFQQRPGQSPRRLIYKVSNWDSGVP 
DRFNGSGSGTDFTLKISRVEAEDVGVYYCMQSTHWPITFGQGTRLEIKRTVAAPSVFIFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYACEVTHQGLSSPVTKSFNRGEC 



Ut^2 light chain amino acid sequence fSEO ID NO:2) 

DVVMTQSPLSLPVTLGQPASISCRSSQSLVYSDGNTYLNWFQQRPGQSPRRLIYKVSNWDSGVP 
DRFSGSGSGTDFTLKISRVEAEDVGVYYCIQGTHWPTTFGQGTRLEIKRTVAAPSVFIFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYACEVTHQGLSSPVTKSFNRGEC 



Uir3 light chain amino acid sequence (SEP ID NO:3> 

DVVMTQSPLSLPVTLGQPASISCRSSQSLVYSDGNTYLNWLQQRPGQSPRRLIYKVSNWDSGVP 
DRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWPITFGQGTRLEIKRTVAAPSVFIFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYACEVTHQGLSSPVTKSFNRGEC 



Ur -4 light chain amino acid sequence (SEP ID NO:3) 

DWMTQSPLSLPVTLGQPASISCRSSQSLVYSDGNTYLNWLQQRPGQSPRRLIYKVSNWDSGVP 
DRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGTHWPITFGQGTRLEIKRTVAAPSVFIFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYACEVTHQGLSSPVTKSFNRGEC 



Ui -5 light chain amino acid sequence (SEP ID NP:4) 

DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWYLQKPGQPPQLLIYEVSNRFSGVP 
DRFSGSGSGTDFTLKISRVEAEDVGVYYCMQGIQLPCSFGQGTKLEIKRTVAAPSVFIFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYACEVTHQGLSSPVTKSFNRGEC 



Ui -6 light chain ammo acid sequence (SEP ID NP:S) 

DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWYLQKPGQPPQLLIYEVSNRFSGVP 
DRFSGSGSGTDFTLKISRVEAEDVGVYYCMQSIQLPLTFGGGTKVEIKRTVAAPSVFIFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYACEVTHQGLSSPVTKSFNRGEC 
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Uir7 light chain amino acid sequence (SEP ID NO:5) 

DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWYLQKPGQPPQLLIYEVSNRFSGVP 
DRFSGSGSGTDFTLKISRVEAEDVGVYYCMQSIQLPLTFGGGTKVEIKRTVAAPSVFIFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYACEVTHQGLSSPVTKSFNRGEC 



UirS light chain amino acid sequence (SEP ID NO:6) 

DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWFLQKPGQPPQPLIYEVSNRFSGVP 
DRFSGSGSGTDFTLKISRVEAEDVGVYYCMQSIQLPITFGHGTRLEIKRTVAAPSVT-IFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYACEVTHQGLSSPVTKSFNRGEC 



Ur-9 light chain amino acid sequence (SEP ID NP:6) 

DIVMTQTPLSLSVTPGQPASISCKSSQSLLHSDGKTYLYWFLQKPGQPPQPLIYEVSNRFSGVP 
DRFSGSGSGTDFTLKISRVEAEDVGVYYCMQSIQLPITFGHGTRLEIKRTVAAPSVFIFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYACEVTHQGLSSPVTKSFNRGEC 



Uirll light chain amino acid sequence (SEP ID NP:7> 

DIQMTQSPSSLSASVGDRVTITCRASQGIANYLAWYQQKPGKVPKLLIYVASTLQSGVPSRFSG 
SGSGTDFTLTISSLQPEDVATYYCQNYNSAPFTFGPGTKVDIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



U1.-I2 light chain amino acid sequence (SEP ID NP:8) 

DIQMTQSPSSLSASVGDRVTIICRASQGISNDLAWYQQKPGKVPKLLIYAASTLQSGVPSRFSG 
SGSGTDFTLTISSLQPEDVATYYCQKYNSVPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ut.-13 light chain amino acid sequence (SEP ID NP:9) 

NIVMTQTPLSSPVTLGQPASISCRSSQSLVHSDGNTYLSWLQQRPGQPPRLLIYKISNRFSGVP 
DRFSGSGAGTDFTLKISRVEAEDVGVYYCMQATQFPHTFGPGTKVDIKRTVAAPSVFIFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYACEVTHQGLSSPVTKSFNRGEC 
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Ui-14 light chain amino acid sequence fSEO ID NQ:9) 

NIVMTQTPLSSPVTLGQPASISCRSSQSLVHSDGNTYLSWLQQRPGQPPRLLIYKISNRFSGVP 
DRFSGSGAGTDFTLKISRVEAEDVGVYYCMQATQFPHTFGPGTKVDIKRTVAAPSVFIFPPSDE 
QLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYAGEVTHQGLSSPVTKSFNRGEC 



UirlS light chain amino acid sequence (SEP CP NO:10) 

EIVMTQTPLSSPVTLGQPASISCRSSQSLVHSDGNTYLSWLQQRPGQPPRLLIYKISNRFSGVP 
DRFSGTGAGTDFTLKISRVEAEDVGVYYCMQATQFPHTFGGGTKVFIIKRTVAAPSVFIFPPSDE 
QLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE 
KHKVYAGEVTHQGLSSPVTKSFNRGEC 



Ur-16 light chain amino acid sequence (SEP ID NO:ll) 

EIVLTQSPGTLSLSPGERATLSCRASQTVISSYLAWYQQKPGQAPRLLISGASSRATGIPDRFS 
GSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPRTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKS 
GTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKV 
YACEVTHQGLSSPVTKSFNRGEC 



Ut-17 light chain amino acid sequence (SEP ID NP:12> 

EIVLTQSPGTLSLSPGERATLSCRASQSVSRLAWYQQKPGQAPRLLIYGASRRATGIPDRFSGS 
GSGTDFTLTISRLEPEDFAVYYCQQYGSSPRSFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGT 
ASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYA 
CEVTHOGLSSPVTKSFNRGEC 



Ut -18 light chain amino acid sequence (SEP ID NP:13) 

DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQSGVPSRFSG 
SGSGTEFTLTISSLQPEDFATYYCLQHNSYPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ui -19 Ught chain amino acid sequence (SEP ID NP:14) 

DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLVWYQQKPGQPPKLFIYWASTRESGV 
PDRFTGSGSGTDFTLTISSLQAEDVAVYYCQQYYSFPWTFGQGTKVEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 
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Vir-20 Ught chain amino acid sequence (SEP ED NO: 14) 

DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLVWYQQKPGQPPKLFIYWASTRESGV 
PDRFTGSGSGTDFTLTISSLQAEDVAVYYCQQYYSFPWTFGQGTKVEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Uf -21 light chain amino acid sequence (SEP ID NO: IS) 

DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKLLIYWASTRESGV 
PDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTTWTFGQGTKVEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Uf -22 light chain amino acid sequence (SEP ID NP;16) 

DIVMTQSPDSLAVSLGERATINCKSSQNVLYSSNNKNYLAWYQQKPGQPPKLLIYWASTRESGV 
PDRFSGSGSGTDFTLTISSLQAEDVAVYFCQQYYGTPRTFGQGTKVEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Ui-23 light chain amino acid sequence (SEP ID NP:17) 

DIVMTQSPDSLAVSLGERATINCKSSQNVLYSSNNKNYLAWYQQKPGQPPKLLIYWASTRESGV 
PDRFSGSGSGTDFTLTISSLQAEDVAVYFCQQYYGTPRTFGQGTKA/EIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Ui.-24 light chain amino acid sequence (SEP ID NP:18) 

DIVMTQSPDSLTVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKLLIYWASTRESGV 
PDRFGGSGSGTDFTLTISSLQAEDVAVYYCQQYYSISRTFGQGTKVEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Ui -2S light chain ammo acid sequence (SEP ID NP:18) 

DIVMTQSPDSLTVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKLLIYWASTRESGV 
PDRFGGSGSGTDFTLTISSLQAEDVAVYYCQQYYSISRTFGQGTKVEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 
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Uf -26 light chain amino acid sequence (SEP ID NO:19) 

DIVMTQSPDSLAVSLGERATINCKSSQSVLYNSNNKNYLAWYQQKPGQPPKLLIYWASTRESGV 
PDRFSGSGSGTDFTLTISSLQADDVAVYYCQQYYSTTWTFGPGTKVEIKRTVAAPSVFIFPPSD 
EQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Uf 27 Mght chain amino acid sequence (SEP ID NO:20) 

DIVMTQSPDSLAVSLGERATINCKSSQSVLYNSNNKNYLAWYQQKPGQPPKLLIYWASTRESGV 
PDRFSGSGSGTDFTLTISSLQADDVAVYYCQQYYSTTWTFGPGTKVEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Ui.-28 light chain amino acid sequence (SEP ID NP:21) 

DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKVLIYWASTRKSGV 
PDRFSGSGSGTDFTLTISGLQAEDVALYYCQQYYSTMFSFGQGTKLEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Ut -29 light chain amino acid sequence (SEP ID NP:21) 

DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKVLIYWASTRKSGV 
PDRFSGSGSGTDFTLTISGLQAEDVALYYCQQYYSTMFSFGQGTKLEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNJ\LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Uf -30 light chain amino acid sequence (SEP ID NP:22) 

DIVMTQSPDSLAVSLGERATINCKSSQSVLDSSNNKNYLAWYQQKPGQPPKLLIYWASTRESGV 
PDRFSGSGSGTDFTLTISSLQAEDVAVFYCHQYYSTPLTFGGGTKVAIKRTVAAPSVFIFPPSD 
EQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Ui -31 Ught chain amino acid sequence (SEP ID NP:22) 

DIVMTQSPDSLAVSLGERATINCKSSQSVLDSSNNKNYLAWYQQKPGQPPKLLIYWASTRESGV 
PDRFSGSGSGTDFTLTISSLQAEDVAVFYCHQYYSTPLTFGGGTKVAIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 
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Ui-32 light chain amino acid sequence fSEO ID NO;23) 

DIVMTQSPDSLAVSLGERATINCKSSQSILYRSNNKNYLAWYQQKPGQPPKLLIYWASARESGV 
PDRFSGSGSGTDFTLTISSLQAEDVAVYFCQQYFITPLTFGGGTKVEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



Ui -33 light chain amino acid sequence (SEP ID NO:23) 

DIVMTQSPDSLAVSLGERATINCKSSQSILYRSNNKNYLAWYQQKPGQPPKLLIYWASARESGV 
PDRFSGSGSGTDFTLTISSLQAEDVAVYFCQQYFITPLTFGGGTKVEIKRTVAAPSVFIFPPSD 
EQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY 
EKHKVYACEVTHQGLSSPVTKSFNRGEC 



U, -34 light chain amino acid sequence (SEP ID NO;24) 

DIQMTQSPSSLSASVGDRVTITCRASQDISHYLAWFQQKPGKAPKSLIYAASSLQSGVPSKFSG 
SG SGTDFTLTI S SLQPEDFATYYCQQYNNYPFTFGPGTKVD I KRTVAAPSVF IFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 

ACEVTHQGLS SPVTKSFNRGEC 



Ui -35 light chain amino acid sequence (SEP ID NO;25> 

DIQMTQSPSSLSASVGDRVAITCRASQDISNYLAWLQQKPGKAPKSLIYAASSLQSGVPSRFSG 
SG SGTDFTLTI S SLQPEDFATYYCQQYNTYPFTFGPGTKMD I KRTVAAPSVF IFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ui-36 Kght chain amino acid sequence (SEP ID NP:26) 

E I VMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQQDPGQAPRLL I YGASRRATG IPARFSG 
SGSGTEFTLTISSLQSEDFAVYYCQQHNNWPPWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKS 
GTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKV 
YACEVTHQGLS SPVTKSFNRGEC 



Ui-37 Ught chain ammo acid sequence (SEP ID NP:26> 

EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQQDPGQAPRLLIYGASRRATGIPARFSG 
SGSGTEFTLTISSLQSEDFAVYYCQQHNNWPPWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKS 
GTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKV 
YACEVTHQGLSSPVTKSFNRGEC 
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Ui-38 lipht chain amino acid sequence fSEO ID NO:27) 

DIQMTQSPSSVSASVGDRVTITCRASQDISRWLAWYQQKPGKAPKLLIYAASSLQSGVPSRFSG 
SG SGTDFTLT I S SLQPEDFATYYCQQANSFPPTFGQGTKVEFKRTVAAPS VF I FPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ui -39 Mght chain amino acid sequence (SEP ID NO:28) 

DIQMTQSPSSLSASVGDRVTITCRASQSISTYLNWYQQKPGKAPKFLIYAASSLQSGVPSRFSG 
SGSGTDFTLTISSLQPEDFAAYYCQQSHSAPFTFGPGTKVDIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESWEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ut -40 light chain amino acid sequence (SEP ID NO:29) 

DIQMTQSPSSLSASLGDRVTITCRASQTISIYLNWYQQKPGKAPKLLIYAASSLQSGVPSRFSG 
SGSGTDFTLTISSLQPEDFATYYCQQSYSTLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGT 
ASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYA 
CEVTHQGLSSPVTKSFNRGEC 



Ut -41 light chain amino acid sequence fSEP ID NP:30) 

DIQMTQSPSSLSASVGDRVTITCRASQSIRSYLNWYQQRPGNAPKLLIYAASSLQSGVPSRVSG 
SGSGTDFTLTIRSLQPEDFATYYCQQSYSIPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSG 
TASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Urr42 light chain amino acid sequence (SEP ID NP:31) 

DIQMTQSPSSRSASVGDRVTITCRASQTISRYLNWYQQKPGKAPKLLIYAASTLQSGVPSRFSG 
SGSGTDFTLTLSSLQPEDFATYYCQQIYSTSITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ut-43 light chain amino acid sequence (SEP ID NP:32) 

DIQMTQSPSSLSASVGDRVTITCRASQRISSYLNWYQQKPGKAPKVLIYAESSLQSGVPSRFSG 
SGSGTDFTLTISSLQPEDFATYYCQQSYITPITFGQGTRLEIIRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 
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Ui,-44 light chain amino acid sequence (SEP ID NO:33) 

DIQMTQSPSSLSASVGDRVTITCRASQSISRYLNVfYQQKPGKAPKLLIYTASSLQSGVPSRFSG 
SGSGTDFTLTISSLQPENFATYYCQQSYFTPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 

ACEVTHQGLSSPVTKSFNRGEC 



U.-4S light chain amino acid sequence (SEP ID NO:34> 

D IQMTQSPSSLSASVGDRVTITCRASQS I SSYLNWYQQKPGKAPKLL I YTASSLQSGVPSRFSG 
SGSGTDFTLTFSSLQPEDFATYYCQQSYFSPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



U,.-46 light chain amino acid sequence rSEP ID NP;35> 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYTASSLQSGVPSRFSG 
SGSGTDFTLTLSSLQPEDFASYYCQQSFYTPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ui -47 Ught chain amino acid sequence (SEP ID NP;35) 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYTASSLQSGVPSRFSG 
SGSGTDFTLTLSSLQPEDFASYYCQQSFYTPITFGQGTRLEIKASTKGPSVFPLAPCSRSTSES 
TAALGCLVKDYFPEPVTVSVn^SGALTSGVHTFPAVLQSSGLYSLSSWTVPSSNFGTQTYTCNV 
DHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCWVDVSHED 
PEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKCKVSNKGLPAPIEK 
T I SKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD I AVEWESNGQPENNYKTTPPML 
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Ur-48 Mght chain amino acid sequence (SEP ID NP:36) 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYTVSSLQSGVPSRFSG 
SG SGTDFTLT I SSLQPEDFATYYCQQS YFTP I TFGQGTRLE I KRTVAAPSVF I FPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



U, -49 light chain amino acid sequence (SEP ID NP;3g) 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYTVSSLQSGVPSRFSG 
SG SGTDFTLT I SSLQPEDFATYYCQQSYFTP I TFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 

ACEVTHQGLSSPVTKSFNRGEC 



FIGURE 3H 



wo 2009/040134 



40/233 



PCT/EP2008/008233 



U, -SO light chain amino acid sequence (SEP ID NO:36) 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYTVSSLQSGVPSRFSG 
SGSGTDFTLTISSLQPEDFATYYCQQSYFTPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



U. -51 Ught chain amino acid sequence (SEP ID NO:37) 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYTASSLQSGVPSRFSG 
SGSGTDFTLT I S SLQPEDFAS YYCQQSFYAP I TFGQGTRLEIKRTVAAPSVF I FPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



U, -52 light chain amino acid sequence (SEP ID NP:37) 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYTASSLQSGVPSRFSG 
SGSGTDFTLTISSLQPEDFASYYCQQSFYAPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



U, -53 light chain amino acid sequence (SEP ID NP;38) 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYTASSLQSGVPSRFSG 
SGSGTDFTLTISSLQPEDFATYYCQQSYFTPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ui -54 light chain amino acid sequence (SEP ID NP;39) 

DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNVTYQQKPGKAPKLLIYDASNLETGVPSRFSG 
SGSGTDFTFTISSLQPEDIATYYCQQYDYLPFTFGPGTKVDIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ui -55 light chain amino acid sequence (SEP ID NP:39) 

DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLLIYDASNLETGVPSRFSG 
SGSGTDFTFTISSLQPEDIATYYCQQYDYLPFTFGPGTKVDIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 
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Uf56 light chain amino acid sequence (SEP ID NQ:40) 

D I QMTQSPS SLSASVGDRVT I TCQASQD I SNSLNWYQQKPGKAPELL I YDASNLETGVPSRFSG 
SGSGTDFTFTISSLQPEDIATYYCQQCDDLPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ur-57 light chain amino acid sequence (SEP ID NO:41) 

DIQMTQSPSSLSASVGDRVTITCQASQDISDYLNWYQQKPGKAPKLLIYDASNLETGVPSRFSG 
SGSGTDFTFT I S SLQPED I AT YYCQHYDNLPLTFGGGTKVE I KRTVAAPS VF I FPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKW 
ACEVTHQGLSSPVTKSFNRGEC 



Ut.-SS light chain amino acid sequence (SEP ID NP:42) 

DIQMTQSPSSLSASVGDRVAITCQASQDISNYLNWYQQKPGKAPKLLIYDASNLETGVPSRFSG 
SGSGTDFTFTISSLQPEDIATYYCQQYDNLPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSG 
TASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ut -59 light chain amino acid sequence (SEP ID NO:42) 

DIQMTQSPSSLSASVGDRVAITCQASQDISNYLNWYQQKPGKAPKLLIYDASNLETGVPSRFSG 
SGSGTDFTFTISSLQPEDIATYYCQQYDNLPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



UT --60 light chain ammo acid sequence (SEP ID NP:43) 

DIQMTQSPSSLSASVGDRVTITCQASQDISNSLNWYQQKPGKAPKLLIYDASILETGVPSRFSG 
SGSETDFTFTISSLQPEDIATYYCQQCDILPLSFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ut-61 light chain amino acid sequence (SEP ID NP:44) 

DIQMTQSPSSLSASVGDRVTITCQASQDISNSLNWYQQKPGKAPKLLIYDASNLETGVPSRFSG 
SGSGTDFTFTISSLQPEDIATYYCQQYDNLPLAFGGGTKVEIRRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 
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Uf -62 light chain amino acid sequence (SEP ID NO:45) 

DIQMTQSPSSLSASVGDGVTITCQASQDITNYLNWYQQKPGKAPKLLIYDASNLETGVPSRFSG 
SGSGTDFTFTISSLQPEDIATYYCQQYDSLPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ut -63 Ught chain amino acid sequence (SEP ID NO:46) 

DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKLGKAPKLLIHDASNLETGVPSRFSG 
SGSGTDFTFTISSLQPEDIATYYCQQYDNLPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ut -64 light chain amino acid sequence (SEP ID NP:4Tt 

DIQMTQSPSSLSASVGDRVTITCQASQDISDYLNWYQQKPGKAPKLLIYDASNLETGVPSRFSG 
SGSGTDFTFTISSLQPEDIATYYCQHYDNLPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 



Ut-6S light chain amino acid sequence (SEP ID NP:48) 

DIQMTQSPSSLSASVGDRVTITCQASQDISNSLNWYQQKPGKAPKLLIYDASNLETGVPSRFSG 
SGSGTDFTFTISSLQPEDIATYYCQHYDNLPITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSG 
TASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY 
ACEVTHQGLSSPVTKSFNRGEC 
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Uh-1 heavy chain amino acid sequence (SEP ED NO:49) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWMGWISASNGNTNYAQKL 
QDRVTMTTDTSTSTAYMELRSLRSDDTAVYYCAREDNWNYGFFDYWGQGTLVTVSSASTKGPSV 
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP 
SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 
EVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKEYKC 
KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-2 heavy chain amino acid sequence (SEP ID NO:49) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVT^QAPGQGLEWMGWISASNGNTNYAQKL 

QDRVTMTTDTSTSTAYMELRSLRSDDTAWYCAREDNWNYGFFDYWGQGTLVTVSSASTKGPSV 

FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVP 

SSNFGTQTYTCIWDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 

EVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLN 

KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 

QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Ur-3 heavy chain amino acid sequence (SEP ID NO: 50) 

QVHLVQSGAEVKKPGASVKVSCKVSGYTFTGHYMHWVl^QAPGQGLEWMGWINPNSGGTNCAQKF 

QGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARSIAVALDYWGQGTLVTVSSASTKGPSVFPL 

APCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSSN 

FGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVT 

CVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKC^ 

NKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE 

NNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNWSCSVMHEALHNHYTQKSLSLSPGK 



Uh-4 heavy chain amino acid sequence (SEP ID NO:51) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPNSGGTNHTQKF 

QGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARSIAVALDYWGQGTLVTVSSASTKGPSVFPL 

APCSRSTSESTAALGCLVKDYFPEPVWSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSN 

FGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVT 

CVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKEYKC 

NKGLPAP I EKT I SKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD I AVEWESNGQPE 

NNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
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Ug-5 heavy chain amino acid sequence fSEO ID NO: 52) 

QVQLVQSGAEVRKPGASVKVSCKVSGYTLTELSMHWVRQAPGKGLEWMGSFDPEDGETIYAQKF 

QGRVTMLEDTSTDTAYMELSSLRSEDTAVYYCATEGDGGYYYYGMDVWGQGTTVTVSSASTKGP 

SVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWT 

VPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISR 

TPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGK^ 

KCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES 

NGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGlWFSCSVimEALHNHYTQKSLSLSPG 



Utt-6 heavy chain amino acid sequence (SEP ID NO: 52) 

QVQLVQSGAEWKPGASVKVSCKVSGYTLTELSMHWVRQAPGKGLEWMGSFDPEDGETIYAQKF 

QGRVTMLEDTSTDTAYMELSSLRSEDTAVYYCATEGDGGYYYYGMDVWGQGTTVTVSSASTKGP 

SWPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWT 

VPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISR 

TPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVA^ 

KCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES 

NGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-7 heavy chain amino acid sequence f SEP ID NO:53) 

QVTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQPPGKALEWLAHIFSNDEKSYSTS 

LKSRLTIS.KDTSKSQVVLTMTNMDPVDTATYYCARMYSSGWYGWDYWGQGTLVW 

SWPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVT 

VPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISR 

TPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEOFNSTFRWSVLTVVHQD 

KCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES 

NGQPENNYKTTPP>n^DSDGSFFLYSKLTVDKSRWQQGNVFSCSV]yiHEALHNHYTQKSLSLSPGK 



Uh-8 heavy chain amino acid sequence (SEP ID NO:54) 

QVTIiKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQPPGKALEWLVLIFSNDEKSYSTS 

LkSRLTISKDTSKSQVVLTMTNMDPVDTATYYCARVYSSGWSFYGMDWGQGTTV 

PSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSW 

TVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMIS 

RTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLN^ 

YKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE 

SNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
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Uh-9 heavy chain amino acid sequence (SEP ID NO:55) 

QITLKESGPTLVKPTQTLTLTCTFSGFSLSTGGVGVGWIRQPPGKALEWLAIilYWNDDKRYSPS 
LKSRLTITKDTSKNQWLTMTNMDPVDTATYYCAHRRELPFDYWGQGTLVTVSSASTKGPSVFP 
LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSS 
NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEV 
TCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKEYKCKV 
SNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPP^ILDSDGSFFLYSKLTVDKSRWQQGNVFSCSV^IHEALHNHYTQKSLSLSPGK 



Uh-10 heavy chain amino acid sequence fSEQ ID NO:56) 

QITLKESGPTLVKPTQTLTLTCTFSGFSLSTGGVGVGWIRQPPGKALEWLALIYWNDDKRYSPS 
LKSRLTITKDTSKTQWLTVTDMDPVDTATYYCAHRNWtPFDYWGQGTLVTVSSASTKGPSVFP 
LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSS 
NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEV 
TCVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKCKV 
SNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-11 heayy chain amino acid sequence (SEP ID NO:S7) 

QITLKESGPTLVKPTQTLTLTCTFSGFSLNTGGVGVGWIRQPPGKALEWLALIYWNDDKRYSPS 
LKSRLT I TKDTSKNQWLTMTNMDPVDTATYYCAHRLELPFDYWGQGTLVTVS SASTKGPSVFP 
LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSS 
NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEV 
TCVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKCKV 
SNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-12 heayy chain amino acid sequence (SEP ID NP;58) 

QITLKESGPTLVKPTQTLTLTCTFSGFSLSTGGVGVGWIRQPPGKALEWLALIYWNDDKRYSPS 
LKSRLTITKDTSKNQWLTMTNLDPVDTATYYCAHRREVPFDYWGQGTLVTVSSASTKGPSVFP 
LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSS 
NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEV 
TCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKEYKCKV 
SNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
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Ur-13 heavy chain amino acid sequence (SEP ID NO:59) 

QITLKESGPTLVKPTQTLTLTCTFSGFSLSTGGVGVGWIRQPPGKALEWLALIYWNVEKRYSPS 

LRSRLTITKATSKNQVVLTMTNMDPVDTATYYCAHRHTNPFEYWGQGTLVTVSSASTKGPSVFP 

LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSS 

NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEV 

TCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNG 

SNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 

ENINTYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Ur-14 heavy chain amino acid sequence (SEP ID NO;60) 

QITLKESGPTLVKPTQTLTLTCTFSGFSLSTGGVGVGWIRQPPGKALEWLALIYWNDDKRYSPS 
LKSRLTITKDTSKNQVVLTMTNMDPVDTATYYCAHRGELPFDYWGQGTLVTVSSASTKGPSVFP 
LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTS6VHTFPAVLQSSGLYSLSSVVTVPSS 
NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEV 
TCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKEYKCK^ 
SNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-15 heavy chain amino acid sequence (SEP ID NP:60) 

QITLKESGPTLVKPTQTLTLTCTFSGFSLSTGGVGVGWIRQPPGKALEWLALIYWNDDKRYSPS 

LKSRLTITKDTSKNQVVLTMTNMDPVDTATYYCAHRGELPFDYWGQGTLVTVSSASTKGPSVFP 

LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSS 

NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEV 

TCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWL 

SNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 

ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-16 heavy chain amino acid sequence (SEP ID NP:61) 

EVQLVESGGGLVKPGGSLRLSCAASGFPFSRYSMNWVRQAPGKGLEWVSAISSSSSYIYYADSV 

KGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDRVGATPDAFDIWGQGTMVTVSSASTKGPS 

VFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTV 

PSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRT 

PEVTCVVVDVSHEDPEVQFNWYVDGVE\A1NAKTKPREEQFNSTFRWSVLTVVHQDWLN 

CKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN 

GQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
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Uh-17 heavy chain amino acid sequence (SEQ ID NO: 62) 

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSAISGSGGSTYYADSV 

KGRFT I SRDNSKNTLYLQMNSLRAEDTAVYYCAKEG I AVAGTAEYYYYYAMDVWGQGTTVTVS S 

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS 

LSSWTVPSSNFGTQTYTC^^\ADHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSWLFPP 

TLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDW 

LNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDI 

AVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL 

SLSPGK 



Ur-18 heavy chain amino acid sequence (SEP ID NO:63) 

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYYADSV 

KGRFTISRDNSKNTLYLQiyn^SLRAEDTAVYYCAKEGIAARDSYYYYAMDWGQGT 

GPSWPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV 

VTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMI 

SRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGK 

EYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 

ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP 

GK 



Uh-19 heavy chain a mino aci d sequence (SEP ID NO:64) 

EVQLLESGGGLVQPGGSLRLSCTASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYYADSV 

KGRFTISRDNSKNTLYLQMNSLRAEDTAEYYCAKEGIAGRDSYYYYGMDVWGQGTTVTVSSASTK 

GPSWPLAPCSRSTSESTAJVX.GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV 

VTVPSSNFGTQTYTCWDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMI 

SRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGK 

EYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 

ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNWSCSVMHEA1.HN^^ 

GK 



Uh-20 heavy chain amino acid sequence (SEP ID NP:64) 

EVQLLESGGGLVQPGGSLRLSCTASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYYADSV 

KGRFTISRDNSKNTLYLQMNSLRAEDTAEYYCAJKEGIAGRDSYYYYGMDVWGQGTTVTVSSASTK 

GPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV 

VTVPSSNFGTQTYTCrm)HKPSNTKVDKTVERKCCVECPPCPAPPVAGPSWLFPPKPKDTLM^ 

SRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQD^^ 

EYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 

ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP 

GK 
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Un-21 heavy chain amino acid sequence (SEP ID NO:65) 

QVQLVESGGGWQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAFISDDGSTKYYADSV 
KGRFT I SRDNSMNTLYLQMNSLRAEDTAVYYCARS YYDS SGYYYGFDYWGQG TLVTVS SASTKG 
PSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSW 
TVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMIS 
RTPEVTCVV\n5VSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKE 
YKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE 
SNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

Upi-22 heavy chain amino acid sequence (SEP ID NO:65) 

QVQLVESGGGWQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAFISDDGSTKYYADSV 
KGRFTISRDNSMNTLYLQMNSLRAEDTAVYYCARSYYDSSGYYYGFDYWGQGTLVTVSSASTKG 
PSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSW 
TVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMIS 
RTPEVTCVVVDVSHEDPEVQF^fWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKE 
YKCKVSNKGLPAP lEKT I SKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD I AVEWE 
SNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-23 heavy chain amino acid sequence (SEP ID NP;66) 

QVQLVESGGGWQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWYDGSNKYYADSV 
KGRFT I SRDNSKNTLYLQMNSLRAEDTAVYYCARNVIDYWGQGTLVTVS SASTKGPS VFPLAPC 
SRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSSNFGT 
QTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCW 
\m\Ac:HT7nPTr\/nT?KnJVVnr;w.VHNAKTKPRF.EnFNSTFRWSVI.TVVH 



LPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY 
KTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-24 heavy chain amino acid sequence (SEP ID NP;67) 

QVQLVESGGGWQPGRSLRLSCAASGFTFSSYDMHWVRQAPGKGLEWVAVIWYDGSIKYYADSV 
KGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGGATGAEYFQHWGQGTLVTVSSASTKGPSV 
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVP 
SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 
EVTCVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKC 
KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
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Uh-25 heavy chain amino acid sequence (SEP ID NO:6T) 

QVQLVESGGGWQPGRSLRLSCAASGFTFSSYDMHWVRQAPGKGLEWAVIWYDGSIKYYADSV 
KGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGGATGAEYFQHWGQGTLVTVSSASTKGPSV 
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVP 
SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 
EWCVVVDVSHEDPEVQFNWYVDG\^VHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKEYKC 
KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-26 heavy chain amino acid sequence (SEP ID NO:68> 

QVQLVESGGGWQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWYDGSNKYYADSV 
KGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCVLLWFGETFDYWGQGSLVTVSPASTKGPSVFP 
LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSWTVPSS 
NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEV 
TCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKCK^ 
SNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Ur"27 heavy chain amino acid sequence (SEP ID NP:69) 

QVQLVESGGGWQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWSDGSNKYYADSV 
KGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARNLPFDYWGQGTLVTVSSASTKGPSVFPLAP 
CSRSTSESTAALGCLVKDYFPEPWVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSSNFG 
TQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCV 
WDVSHEDPEVOF^rl^^Y^mGVEVHNAKTKPREEQFNSTFRWSVLT^^^ 

GLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 
YKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-28 heavy chain amino acid sequence (SEP ID NP;70) 

QVQLVESGGGWQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWDDGSNQYYTDSV 

KGRFTVSRDNSKNTLFLQMNSLRAEDTAVYYCARSHYGGDYDYYGMDVWGQGTTVTVSSASTKG 

PSWPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSiSVHTFPAVLQSSGLYSLSSVV 

TVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMIS 

RTPEVTCVVVDVSHEDPEVQF^^VYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWL^^ 

YKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE 

SNGQPENiraCTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
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Uff-29 heavy chain amino acid sequence (SEP ID NO:71) 

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWYDGSNKRYVDSV 

KGRFT I SRDNSKNTLYLQMNSLRAEDTAVYYCARDGWQQQAPFDYWGQGTLVTVSSASTKGPSV 

FPLAPCSRSTSESTAALGCLVTCDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP 

SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 

EVTCVVVDVSHEDPEVQFIWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVV^ 

KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 

QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-3Q heavy chain amino acid sequence (SEP ID NO:72) 

QVQLVESGGGWQPGRSLRLSCAASGFTFRSHGMHWVRQAPGKGLEWVAVIWYDGSNKNYADSV 

RGRFTISRDNSKNTLDLQMNSLRAEDTAVYYCARWGISAPFDCWGQGTLVTVSSASTKGPSVFP 

LAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSG\^TFPAVLQSSGLYSLSSW 

NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMTSRTPEV 

TCVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQ^^ 

SNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 

ENNYKTTPPl^DSDGSFFLYSKLTVDKSRWQQGlSn/FSCSVMHEALHNHYTQKSLSLSPGK 



Ur-31 heavy chain amino acid sequence (SEP ID NP;73> 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSAYSMNWVRQAPGKGLEWVSYISSSGRTIYYADSV 
KGRFTISRDNAKNSLFLQMNSLRDEDTAVYYCALWAPFDYWGQGTLVTVSSASTKGPSVFPLAP 
CSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSSNFG 
TQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCV 
\A/DVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQD 

GLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 
YKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uw>32 heavy chain amino acid sequence (SEP ID NO: 74) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSHISSSSRTIYYADSV 
KGRFT I SRDNAKNSVYLQMNSLRDEDTAVYYCARDGYNWNGGG^^YYGMDW 

GPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGAL.TSGVHTFPAVLQSSGLYSLSSV 

VTWSSNFGTQTYTCNVDHKPSNTK\n3KTVERKCCVECPPCPAPPVAGPSWLFPPKPKDTLM 

SRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDW 

EYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 

ESN6QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP 

GK 
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Uh-33 heavy chain amino acid sequence fSEO ID NO:75) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSHISRSSRTIYYADSV 

KGRFTISRDNAKNSLYLQMNSLRDEDTAVYYCARDGYNWNNGGYYYGiyroVWGQGTTVTVSSASTK 

GPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV 

VTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMI 

SRTPEVTCVVVDVSHEDPEVQFNVTfVnDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGK 

EYKCKVSNKGLPAPI EKT I SKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD I AVEW 

ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP 

GK 



Uh-34 heavy chain amino acid sequence (SEP ID NO;75) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSHISRSSRTIYYADSV 

KGRFT I SRDNAKNSLYLQMNSLRDEDTAVYYCARDG YNWNNGGYYYGMDVWGQGTTVTVS SASTK 

GPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV 

VTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMI 

SRTPEVTCVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGK 

EYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 

ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP 

GK 



Uh-35 heavy chain amino acid sequence fSEO ID NO:76) 

QVQLQESGPGLVKPSQTLSLTCTVSGGSVSSGGYYWSWIRQHPGKGLEWIGYIHSSGSTYYNPS 
LKSRVTISVDTSKNQFSLNLSSVTAADTAVYYCARGPYYGMDVWGQGTTVTVSSASTKGPSVFP 
LAPCSRSTSESTAAJLGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSS 
NFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEV 
TCVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKCKV 
SNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP 
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-36 heavy chain amino acid sequence (SEP ID NO;77> 

QVQLQESGPGLVKPSQTLSLTCTVSGGSISRGGYYWSWIRQHPGKGLEWIGYIYHSGSTYYNPS 
LKSRVNMSVDTSKNQFSLKLSSVTAADTAVYYCARALRGIVLMVYVLGALDIWGQGTKVTVSSA 
STKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSL 
SSWTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDT 
LMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDVrL 
NGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIA 
VEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS 

LSPGK 
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Ug-37 heavy chain amino acid sequence (SEP ID NO:77) 

QVQLQESGPGLVKPSQTLSLTCTVSGGSISRGGYYWSWIRQHPGKGLEWIGYIYHSGSTYYNPS 
LKSRVmSVDTSKNQFSLKLSSVTAADTAVYYCAR/U^RGIVLMVYVLGA^ 

STKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSL 

SSWTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDT 

LMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTV\^ 

NGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIA 

VEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS 

LSPGK 



Ur-38 heavy chain amino acid sequence (SEP ID NO:78) 

QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIYYSGSTYYNPS 
LKSRVTISVDTSKNQFSLKLSSVTAADTA\/YYCARDETWRGLIRYCYGMDVWGQGTTVTVSSA 
STKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSL 
SSWTVPSSNFGTQTYTCNVDHKPSNTKVDKTA/ERKCCVECPPCPAPPVAGPSVFLFPPKPKDT 
LMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVIiTVVHQD^ 
NGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIA 
VEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS 
LSPGK 



Ur-39 heavy chain amino acid sequence (SEP ID NP;79) 

QVQLQESGPGLVKPSQTLSLNCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIHYSGSTYYNPS 
LKSRITISADTSKNQFSLKLNSVTAADTAVYYCARDRGGGDYGRMDWGQGTTVTVSSASTKGP 
SWPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVX,QSSGLYSLSSVVT 
VPSSNFGTQTYTC]>AADHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISR 
TPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKEY 
KCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES 
NGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



heavy chain amin o acid sequence (SEP ID NP:80) 

QVQLQESGPGLVKPSQTLSLNCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIHYSGSTYYNPS 

LKSRITISADTSKNQFSLKLNSVTAADTAVYYCARDRGGGDYGRMDVWGQGTTVTVSSASTKGP 

SWPLAPCSRSTSESTAALGCLVKDYFPEPVWSWNSGALTSGVHTFPAVLQSSGLYSLSSVVT 

VPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSWLFPPKPKDTLMISR 

TPEVTCVVVDVSHEDPEVQFNVTYVnDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDW^ 

KCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES 

NGQPENIf!irKTTPPMLDSDGSFFLYSKLTVDKSRWQQGlvrVFSCSVl^ 
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Ur-41 heavy chain amino acid sequence (SEP IP NO:81) 

QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWI81RQHPGKGLEWIGYIHSSGSTYYN 

PSLKSRITKSVDTSKNQFSLKLSSVTAADTAVYYCARSNNYGCFALWGRGTLVTVSSASTKGPS 

VFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTV 

PSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRT 

PEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTV\^ 

CKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN 

GQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Ur-42 heavy chain amino acid sequence (SEP IP NO:82) 

QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIHSSGSTYYNPS 

LKSRITKSVDTSKNQFSLKLSSVT7UVDTAVYYCARSNNYGCFALWGRGTLVWSSAS 

PLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSWTVPS 

SNFGTQTYTCmnDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPE 

VTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDW^ 

VSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQ 

PENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Ufr43 heavy chain amino acid sequence (SEP IP NP:83) 

QVQLQESGPGLVKPSQTLSLTCTVSGGSrSSGGYYWSWIRQHPGKGLEWIGYIHYSGSTYYNPS 

LKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCASGYNYGLYYYDSSGYPSYYYGMDVWGQGTT 

VTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS 

SGLYSLSSWTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFP 

PKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNVTir^GVEVHNAKTKPREEOFN^ 

VHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF 

YPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNWSCSV^ 

TQKSLSLSPGK 



Ug-44 heavy chain amino acid sequence (SEP IP NP:84) 

QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWNWVRQHPGKGLEWIGYIYYSGGTYYNPS 

LKSRVTISVDTSKNQFSLKLFSVTAADTAVYFCARTYYDILTGYPFYFDYWGQGTLVTVSSASTK 

GPSWPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV 

VTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMI 

SRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGK 

EYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 

ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP 

GK 
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Uh-45 heavy chain amino acid sequence fSEO ID NO:85) 

QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWNWVRQHPGKGLEWIGYIYYSGGTYYNPS 

LKSRVTISVDTSKNQFSLKLFSVTAADTAVYFCARTYYDILT6YPFYFDYWGQGTLVTVSSASTK 

GPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV 

VTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMI 

SRTPEVTCWVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGK 

EYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 

ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP 

GK 



Uh-46 heavy chain amino acid sequence fSEO ID NO;86^ 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLK 
SRVTISVDTSKNQFSLKLSSVTAADTA\/YYCARGGYSSSWYWFDPWGQGTLVTVSSASTKGPSV 
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVP 
SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 
EVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKEYKC 
KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-47 heavy chain amino acid sequence fSEO ID NO;87) 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLK 
SRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGGYSSSWFWFDPWGQGTLVTVSSASTKGPSV 
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVP 
SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 
EVTCVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKC 
KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Ur-48 heavy chain amino acid sequence (SEP ID NO;87) 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLK 
SRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGGYSSSWFWFDPWGQGTLVTVSSASTKGPSV 
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVP 
SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 
EVTCVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKC 
KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
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Uii-49 heavy chain amino acid sequence fSEO ID NO:87) 

QVQLQQW6AGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLK 
SRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGGYSSSWFWFDPWGQGTLVTVSSASTKGPSV 
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVP 
SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 
EVTCVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKC 
KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-SO heavy chain amino acid sequence (SEP ID NO:87) 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLK 
SRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGGYSSSWFWFDPWGQGTLVTVSSASTKGPSV 
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVP 
SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 
EVTCVWDVSHEDPEVQFNWYVDGA/EVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKC 
KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Un-51 heavy chain amino acid sequence (SEP ID NO:88) 

QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPAGKGLEWIGRIYTSGTTNYNPSLK 
SRVTMSVDTSKNQFSLKLSSVTAADTAVYYCARDGYSYGHYYYYGMDVWGQGTTVTVSSASTKG 
PSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSW 
TVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMIS 
RTPEVTCVVVDVSHEDPEVQF^^«^YVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKE 
YKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE 
SNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Ur-52 heavy chain amino acid sequence (SEP ID NP:89) 

QVQLQESGPGLVKPSETLSLTCTVSGGSVSSGGSYWSWIRQPPGKGLEWIGYIYYSGSTNYNPS 
LKSRVTISIVTSRNQFSLKLSSVTAADTAVYYCARSALRYFDWLFSDVSDIWGQGTMVTVSSAS 
TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS 
SWTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTL 
MISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLN 
GKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV 
EWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL 

SPGK 
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Uh-53 heavy chain amino acid sequence (SEP ID NO;89) 

QVQLQESGPGLVKPSETLSLTCTVSGGSVSSGGSYWSWIRQPPGKGLEWIGYIYYSGSTNYNPS 
LKSRVTISIVTSRNQFSLKLSSVTAADTAVYYCARSALRYFDWLFSDVSDIWGQGTMVTVSSAS 
TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS 
SWTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTL 
MISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDVfLN 
GKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV 
EWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL 

SPGK 



Uh-54 heavy chain amino acid sequence (SEP ID NO:90) 

EVQLVQSGAELKKPGESLKISCKGSGYRFTSYWIGWVRQMPGKGLEWMGIIYPDDSDTRYSPSF 
QGQVTI SADKS I STAYLQWSSLKASDTAMYYCARQKSYGYSYFDYWGQGTLVTVSSASTKGPSV 
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVP 
SSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTP 
EVTCVWDVSHEDPEVQFNVfYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWLNGKEYKC 
KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG 
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Ub-55 heavy chain amino acid sequence (SEP ID NP;91) 

EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGIIYPDDSDARYSPSF 
QGQVT I SADKS I NTAYLQWSSLKASDTAMYYCARQGYGSGWGYFDYWGQGTLVTVSSASTKGPS 
VFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTV 
PSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRT 
PEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGKEYK 
CKVSNKGLPAP I EKT I SKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD I AVEWESN 
GQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



Uh-56 heavy chain amino acid sequence fSEP ID NP:92) 

EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGIIYPGDSDIRYSPSF 
QGQVTISADKSISTAYLQWSSLKASDTAMYYCARQGLAVAGTSYYYYYGMDVWGQGTTVTVSSA 
STKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSL 
SSWTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDT 
LMISRTPEVTCVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTWHQDWL 
NGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIA 
VEWESNGQPENNYKTTPP^ILDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS 

LSPGK 
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Uff-57 heavy chain amino acid sequence fSEO ID NO:93) 

QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSYSAAWNWIRQSPSRGLEWLGRTYCRSKWYNDYA 

VSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCARDRAVAGYYYGMDVWGQGTTVTVSSASTK 

GPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV 

VTVPSSNFGTQTYTCIWDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMI 

SRTPEVTCVV\nDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWL^ 

EYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 

ESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP 

GK 



Un-58 heavy chain amino acid sequence (SEP ID NO:73) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSAYSMNWVRQAPGKGLEWVSYISSSGRTIYYADSV 

KGRFTISRDNAKNSLFLQMNSLRDEDTAVYYCALWAPFDYWGQGTLVTVSSASTKGPSVFPLAP 

CSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSSNFG 

TQTYTCr^TV^HKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCV 

VVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDWLNGK^ 

GLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 

YKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
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CONSTANT REGION: LIGHT CHAIN AMINO ACID SEQUENCE 

RTVAAPSWIFPPSDEQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKA 
DYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 187) 



FIGURE 5A 



CONSTANT REGION: HEAVY CHAIN AMINO ACID SEQUENCE 

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWTVPSSNFG 

TQTYTCmmHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSWLFPPKPKDTLMISRTPEW^ 

NWYVDGVEVHNAKTKPREEQFNSTFRWSVLTVVHQDVn:.NGKEYKCKVSNKGLPAPIEKTI 

PSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENl^KTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSV^ 
EALHNHYTQKSLSLSPGK (SEQ ID NO: 188) 
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LIGHT CHAIN CDRS 



NAri£ 




SEQ ID 

NO: 


CDRLl-1 


RSSQSLVYSDGNTYLN 


189 


CDRLl-2 


RSSQSLVYSDGNTYLN 


189 


CDRLl-3 


RSSQSLVYSDGNTYLN 


189 


CDRLl-4 


RSSQSLVYSDGNTYLN 


189 


CDRLl-5 


KSSQSLLHSDGKTYLY 


190 


CDRLl-6 


KSSQSLLHSDGKTYLY 


190 


CDRLl-7 


KSSQSLLHSDGKTYLY 


190 


CDRLl-8 


KSSQSLLHSDGKTYLY 


190 


CDRLl-9 


KS SQSLLHSDGKTYLY 


190 


CDRLl-11 


RASQGIANYLA 


191 


CDRLl-12 


RASQGISNDLA 


192 


CDRLl-13 


RSSQSLVHSDGNTYLS 


193 


CDRLl-14 


RSSQSLVHSDGNTYLS 


193 


CDRLl-15 


RSSQSLVHSDGNTYLS 


193 


CDRLl-16 


RASQTVISSYLA 


194 


CDRLl-17 


RASQSVSRLA 


195 


CDRLl-18 


RASQGIRNDLG 


196 


CDRLl-19 


KSSQSVLYSSNNKNYLV 


197 


CDRLl-20 


KSSQSVLYSSNNKNYLV 


197 


CDRLl-21 


KSSQSVLYSSNNKNYLA 


198 


CDRL1~22 


KSSQNVLYSSNNKNYLA 


199 


CDRLl-23 


KSSQNVLYSSNNKNYLA 


199 


CDRLl-24 


KS S QS VL YS SNNKNYL A 


198 


CDRLl-25 


KSSQSVLYSSNNKNYLA 


198 


CDRLl-26 


KS S Q S VL YN SNNKN YLA 


200 


CDRLl-27 


KSSQSVLYNSNNKNYLA 


200 


CDRLl-28 


KS SQS VL YS SNNKNYL A 


198 


CDRLl-29 


KS SQS VL YS SNNKNYL A 


198 


CDRLl-30 


KS SQSVLDS SNNKNYLA 


201 


CDRLl-31 


KS S Q SVLD S SNNKNYL A 


201 


CDRLl-32 


KS SQ S I L YRSNNKNYL A 


202 


CDRLl-33 


KSSQSILYRSNNKNYLA 


202 


CDRLl-34 


RASQDISHYLA 


203 


CDRLl-35 


ElASQDISNYLA 


204 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


CDRLl-36 


RASQSVSSNLA 


205 


CDRLl-37 


RASQSVSSNLA 


205 


CDRLl-38 


RASQDISRWLA 


206 


CDRLl-39 


RASQSISTYLN 


207 


CDRLl-40 


RASQTISIYLN 


208 


CDRLl-41 


RASQSIRSYLN 


209 


CDRL1~42 


RASQTISRYLN 


210 


CDRLl-43 


RASQRISSYLN 


211 


CDRLl-44 


RASQSISRYLN 


212 


CDRLl-45 


RASQSISSYLN 


213 


CDRLl-46 


RASQSISSYLN 


213 


CDRLl-47 


RASQSISSYLN 


213 


CDRLl-48 


RASQSISSYLN 


213 


CDRLl-49 


RASQSISSYLN 


213 


CDRLl-50 


RASQSISSYLN 


213 


CDRLl-51 


RASQSISSYLN 


213 


CDRLl-52 


RASQSISSYLN 


213 


CDRLl-53 


RASQSISSYLN 


213 


CDRLl-54 


QASQDISNYLN 


• 214 


CDRLl-55 


QASQDISNYLN 


214 


CDRLl-56 


QASQDISNSLN 


215 


CDRLl-57 


QASQDISDYLN 


216 


CDRLl-58 


QASQDISNYLN 


214 


CDRLl-59 


QASQDISNYLN 


214 


CDRLl-60 


QASQDISNSLN 


215 


CDRLl-61 


QASQDISNSLN 


215 


CDRLl-62 


QASQDITNYLN 


217 


CDRLl-63 


QASQDISNYLN 


214 


CDRLl-64 


QASQDISDYLN 


216 


CDRLl-65 


QASQD I SNSLN 




CDRL2-1 


KVSNWDS 


218 


CDRL2-2 


KVSNWDS 


218 


CDRL2-3 


KVSNWDS 


218 


CDRL2-4 


KVSNWDS 


218 


CDRL2-5 


EVSNRFS 


219 


CDRL2-6 


EVSNRFS 


219 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


CDRL2-7 


EVSNRFS 


219 


CDRL2-8 


EVSNRFS 


219 


CDRL2-9 


EVSNRFS 


219 


CDRL2-11 


VASTLQS 


220 


CDRL2-12 


AASTLQS 


221 


CDRL2-13 


KISNRFS 


222 


CDRL2-14 


KISNRFS 


222 


CDRL2-15 


KISNRFS 


222 


CDRL2-16 


GASSRAT 


223 


CDRL2-17 


GASRRAT 


224 


CDRL2-18 


AASSLQS 


225 


CDRL2-19 


WASTRES 


226 


CDRL2-20 


WASTRES 


226 


CDRL2-21 


WASTRES 


226 


CDRL2-22 


WASTRES 


226 


CDRL2-23 


WASTRES 


226 


CDRL2-24 


WASTRES 


226 


CDRL2-25 


WASTRES 


226 


CDRL2-26 


WASTRES 


226 


CDRL2-27 


WASTRES 


226 


CDRL2-2S 


WASTRKS 


227 


CDRL2-29 


WASTRKS 


227 


CDRL2-30 


WASTRES 


226 


CDRL2-31 


WASTRES 


226 


CDRL2-32 


WASARES 


228 


CDRL2-33 


WASARES 


228 


CDRL2-34 


AASSLQS 


225 


CDRL2-35 


AASSLQS 


225 


CDRL2-36 


GASRRAT 


224 


CDRL2-37 


GASRRAT 


224 


CDRL2-38 


AASSLQS 


225 


CDRL2-39 


AASSLQS 


225 


CDRL2-40 


AASSLQS 


225 


CDRL2-41 


AASSLQS 


225 


CDRL2-42 


AASTLQS 


221 


CDRL2-43 


AESSLQS 


229 
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NAME 


SEQUclNCE 


SEQ ID 
NO: 


CDRL2-44 


TASSLQS 


230 


CDRL2-45 


TASSLQS 


230 


CDRL2-46 


TASSLQS 


230 


CDRL2-47 


TASSLQS 


230 


CDRL2-48 


TVSSLQS 


231 


CDRL2-49 


TVSSLQS 


231 


CDRL2-50 


TVSSLQS 


231 


CDRL2-51 


TASSLQS 


230 


CDRL2-52 


TASSLQS 


230 


CDRL2-53 


TASSLQS 


230 


CDRL2-54 


DASNLET 


232 


CDRL2-55 


DASNLET 


232 


CDRL2-56 


DASNLET 


232 


CDRL2-57 


DASNLET 


232 


CDRL2-58 


DASNLET 


232 


CDRL2-59 


DASNLET 


232 


CDRL2-60 


DAS I LET 


233 


CDRL2-61 


DASNLET 


232 


CDRL2-62 


DASNLET 


232 


CDRL2-63 


DASNLET 


232 


CDRL2-64 


DASNLET 


232 


CDRL2-65 


DASNLET 


232 


CDRL3-1 


MQSTHWPIT 


234 


CDRL3-2 


IQGTHWPTT 


235 


CDRL3-3 


MQGTHWPIT 


236 


CDRL3-4 


MQGTHWPIT 


236 


CDRL3-5 


MQGIQLPCS 


237 


CDRL3-6 


MQSIQLPLT 


238 


CDRL3-7 


MQSIQLPLT 


238 


CDRL3-8 


MQSIQLPIT 


239 


CDRL3-9 


MQSIQLPIT 


239 


CDRL3-11 


QNYNSAPFT 


240 


CDRL3-12 


QKYNSVPLT 


241 


CDRL3-13 


MQATQFPHT 


242 


CDRL3-14 


MQATQFPHT 


242 


CDRL3-15 


MQATQFPHT 


242 
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NAME 


c: IT OT TIT wr* IT 


SEQ ID 

NO: 


CDRL3-16 


QQYGSSPRT 


243 


CDRL3-17 


QQYGSSPRS 


244 


CDRL3-18 


LQHNSYPPT 


245 


CDRL3-19 


QQYYSFPWT 


246 


CDRL3-20 


QQYYSFPWT 


246 


CDRL3-21 


QQYYSTTWT 


247 


CDRL3-22 


QQYYGTPRT 


248 


CDRL3-23 


QQYYGTPRT 


248 


CDRL3-24 


QQYYSISRT 


249 


CDRL3-25 


QOYYSISRT 


249 


CDRL3-26 


QQYYSTTWT 


247 


CDRL3-2 7 


QQYYSTTWT 


247 


CDRL3-28 


QQYYSTMFS 


250 


CDRL3-29 


QQYYSTMFS 


250 


CDRL3-30 


HQYYSTPLT 


251 


CDRL3-31 


HQYYSTPLT 


251 


CDRL3-32 


QQYFITPLT 


252 


CDRL3-33 


QQYFITPLT 


252 


CDRL3-34 


QQYNNYPFT 


253 


CDRL3-35 


QQYNTYPFT 


254 


CDRL3-36 


QQHNNWPPWT 


255 


CDRL3-37 


QQHNNWPPWT 


255 


CDRL3-38 


QQANSFPPT 


256 


CDRL3-39 


QQSHSAPFT 


257 


CDRL3-40 


QQSYSTLT 


258 


CDRL3-41 


QQSYSIPLT 


259 


CDRL3-42 


QQIYSTSIT 


260 


CDRL3-43 


QQSYITPIT 


261 


CDRL3-44 


QQSYFTPIT 


262 


CDRL3-45 


QQSYFSPIT 


263 


CDRL3-46 


QQSFYTPIT 


264 


CDRL3-47 


QQSFYTPIT 


264 


CDRL3-48 


QQSYFTPIT 


262 


CDRL3-49 


QQSYFTPIT 


262 


CDRL3-50 


QQSYFTPIT 


262 


CDRL3-51 


QQSFYAPIT 


265 
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NAME 




SEQ ID 
NO: 


CDRL3-52 


QQSFYAPIT 


265 


CDRL3-53 


QQSYFTPIT 


262 


CDRL3-54 


QQYDYLPFT 


266 


CDRL3-55 


QQYDYLPFT 


266 


CDRL3-56 


QQCDDLPLT 


267 


CDRL3-57 


QHYDNLPLT 


268 


CDRL3-58 


QQYDNLPLT 


269 


CDRL3-59 


QQYDNLPLT 


269 


CDRL3-60 


QQCDILPLS 


270 


CDRL3-61 


QQYDNLPLA 


271 


CDRL3-62 


QQYDSLPIT 


272 


CDRL3-63 


QQYDNLPIT 


273 


CDRL3-64 


QHYDNLPIT 


274 


CDRL3-65 


QHYDNLPIT 


274 
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HEAVY CHAIN CDRS 



MAMP" 


NAME 


SEQUENCE 


SEQ ID 

NO: 




priRHi —1 n 1 


GYTFTSYGIS 


275 






GYTFTSYGIS 


275 




^l^txflX 


GYTFTGHYMH 

V3 X X x^ X vj n X 1 XX X 


276 




PHRHI —4-0 


GYTFTGYYMH 

V_J XXX X V-» XXX XXX 


277 




PFiRMI — '^n 
v_ urvn J_ o w 


GYTLTELSMH 

O X X xj X x-i xj »j9 X XX X 


278 




v^^uxxn j_ ox 


GYTF.TELSMH 

V3 X X X-i X x_jXj XXX 


278 


L-JJKrlX / 


rriRHi — 


GFSriSNARMGVS 

i fcJl— 1 fc-JX'-*»-XVA XvJ V tw» 


279 


^T»DIJ 1 Q 


PFiRHi — pn 


GF^LSNARMGVS 

VJ X XJ taJX^ />.XVL XVJ V 


279 




PFiRH 1 — R 


GF^^LSTGGVGVG 


280 


/^"msi-T i —in 


PDRHI — Sfi 


GFSLSTGGVGVG 


280 


\-.Ul\XlX X X 


PHRFTI — fi? 


GFSLNTGGVGVG 

VJ X IkJXJXl JL VJVJ V VJ V VJ 


281 


L-UKxlX X<^ 


PnRTTI — P 
L/rvn. -L ^ 


GFSLSTGGVGVG 

Vj X k>J J I kJ X VJ VJ V Vj V VJ 


280 


V- U Xxxl X X O 


PDRHI — 

J-/X\.X 1 J- ^ Z/ 


GFSLSTGGVGVG 

VJ ^ kJ JI_J tilJ ^ VJ VJ V VJ V Vi* 


280 


JJ rCrl X X ^ 




GFSLSTGGVGVG 

Vj X kJ XJ k>J X VJ VJ W VJ w VJ 


280 


L-JJrCrlX X O 




GFSLSTGGVGVG 

VJ X Kj XmJ Km/ «L VJ VJ W VJ V V^ 


280 


V-.UKX1 X X O 


PHRMI —4-1 


GFPFSRYSMN 

VJ XXX XV X kJX XIV 


282 


l^Urvrix X / 


PHRHI — 4.R 


GFTFSSYAMN 

VJ ^ JL JL kJ KJ JL AA« 


283 


UJJKxiX*" Xo 


rTiRHI — A7 
^xirvfix *± / 


GFTFSSYAMS 

VJ X X X 1^ kj X J. kj 


284 


L.JJrCrlX X^ 


PHRHI — 


GFTFSSYAMS 

VJ X J. X. kpj LJ ^ «lkJ 


284 


L.UKrlX — U 


rTiRTT 1 -- 
v^L^rvxix o ^ 


GFTF*^SYAMS 

Vj X^ X X7 »J> tJ) X X^X X»J 


284 


v^JJKxlX-~<i X 


PnRHI — 1 


GFTFSSYGMH 

VjX^ X X tJhJ X \JX XXX 


285 


L- LI Krl X *~ ^ 


PriRHI — 1 A 


GFTFSSYGMH 

\3X^ XX k^ik^xwxxxx 


285 


CLI1\A X ^ o 


PDRHI —1 


GFTFSSYGMH 

VJ ^ J- JL ^J LJ VJA AAA 


285 


/^Tl'DXJ'l O /I 

L.DKrlX~*ii^ 


pr>RHi — PP 

L^Ly£\.riX 


GFTFSSYDMH 

Vj X X X kJ ibJ X XJX XXX 


286 


JJxvxl X " ^ O 


pr>RHi — P'^ 

J-zrvxT. -L o 


GFTFSSYDMH 

VJX XX ftJ|^JXXJXXXX 


286 


JJKxl X — ^ O 


PriRHI — 1 P 


GFTFSSYGMH 

VjX X X ik^wx wxxxx 


285 


rr^oTJi o T 

I^LIKxlX — ^ / 


PHRH 1 — R 
L^i^ixn -L o 


GFTFSSYGMH 

Vj XXX inJ X VJX XXX 


285 


i^LIKll X ^ o 


i^jrvri -L -I — / 


GFTFSSYGMH 

Vj X ^ X »J kJ J- \miM. XX A 


285 


V^XJKxl X ~" ^ ^ 




GFTFSSYGMH 

\J X ^ X kJ ■>_/ X. VJX XXX 


285 


CDRHl-30 


CDRHl-61 


GFTFRSHGMH 


287 


CDRHl-31 


CDRHl-39 


GFTFSAYSMN 


288 


CDRHl-32 


CDRHl-34 


GFTFSSYSMN 


289 


CDRHl-33 


CDRHl-6 


GFTFSSYSMN 


289 


CDRHl-34 


CDRHl-35 


GFTFSSYSMN 


289 


CDRHl-35 


CDRHl-21 


GGSVSSGGYYWS 


290 


CDRHl-36 


CDRHl-8 


GGSISRGGYYWS 


291 


CDRHl-37 


CDRHl-9 


GGSISRGGYYWS 


291 


CDRHl-38 


CDRHl-18 


GGSISSGGYYWS 


292 
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SEQUENCE 


SEQ ID 
NO: 


CDJcvHX — jy 


rriowi —OA. 


n T S G G YYWS 


292 






VJ Vj >J X ►J »J VJ VJ J. J. W »J 


292 


CDRHl— 41 






292 




i-UKill ^ / 


G G c; T C* fi R YYW 


292 


CDRHl-43 


L-LlKxl±~oo 


GG C! T <N c: r:G WW^ 


292 


CDRHl-4r4 


r*T^DTJi — RA 

L-UKrlX 


G G c; T c: c; n vyTaTN" 

O V3 O X O O U X X W 


293 


CDRHl-45 






293 


CDRHl-46 


CDKrll — 4o 




294 


CDRHl-47 


CLIxvrll 


G G C; T7 Q R V YW 

l300Xr OO X XWO 


294 


CDRHl— 4o 


1^X3 TT 1 A Ck 


G G <^ FT c: r: V YW ^ 


294 


CDRHl-49 


CUKrll — 3 U 


oo or^ oox xwo 


294 


CDRH1-5U 


UUKilX— Oo 


G G C! TT C r; Y YW^ 

V30iDI/OV3X XWO 


294 


CDRHl-51 


CDKrll — Jo 


n Q T Q c! V YW 

oooXoox xwo 


295 




L-UrCrlX o 


\J \J O V O O V3 0 0 XWO 


296 


CDRHl-53 


UUKrlX — 


r: r: c; v c o n G YW 
ooovooooox wo 


296 


CDRHl— 54 


L-UKrlX — Xo 


X rvF X O X W X o 


297 


/-« T-> T T ■1 rr rr 

CDRHl-55 


UUKxlX — X / 


V Q T c: YW T G 

OXoF XOXWXO 


298 


CDRHl-56 


CUKxlX X X 


G Y T <^ YTaJ T G 

OXO-T XOXWXO 


298 


CDRHl-57 


r^T^TDXJI — O "7 

L-L/KrlX — o / 


r: n c! \ / c: Q Y <^ A A WN 

OLxO V O o X iDr\s\irllH 


299 


CDRHl— oo 


/^T\TpTJ1 _ '3 Q 1 
L-JJKllX . X 


G 17 TF" <> A Y *?MW 

Olr X P On.X Ol XLN 


288 


CDRH2-1 


UUKrlii XU . X 


W X O/^OIM OIN X ix X r^^XvXj^x-' 


300 


CDRH2-2 


"n "D tr "5 — . 1 n 


w X OxT-olN OIN X IV X ^'^rvxj\^x-' 


300 


CDRH2— J 




WTMP'WC^riRTNPAnKFOG 

W Xlv Jr IV OUO X 1> \^i^^xvx 


301 


CDRH2-4 




UT MPTVJ C! R G TN^HTOKF OG 
wxivr^ivoovs xivn x ^ivx' ^o 


302 


CDRH2-5 




QTmPFnGFTT YAOKFOG 


303 


CDRH2-0 


L. UKxl^ — o X 


czTrnPFnGFTTYAOKFOG 
Oir X/i C<X/0 J_j X X X jr\.\/r\.ir ^ vj 


303 


CDRH2-7 


n'D u o — o Q 


w T F QwriF K c: Yc; T .K ^ 

£1X17 OlvX^XZiIxO X O X OXjIXO 


304 


CDRH2— 8 


CUKM^ — ^ U 


l_t X It OlNX/CaJTvO X O X OXjxxo 


305 


CDRH2-9 




Xj X X W1N1-'X-'I\,I\ X Ox OXjXxO 


306 


CDRH2-10 




Xj X X WIV X/X/xXxV i Ox oxjxxo 


306 


CDRH2-11 


L- UKjI ^ — D ^5 


Xj X X W IH LJ xJ r\.I\. X Ox OXjxVO 


306 


CDRH2— 1^ 




r . T YUN n "HTCR Y P r J K 55 

J_I X. X WIV X/X>/X\.xV X Ox OXJXVk^ 


306 


CDRH2— 13 


CDRH2-59 


LIYWNVEKRYSPSLRS 


307 


CDRH2-14 


CDRH2-57 


LIYWNDDKRYSPSLKS 


306 


CDRH2-15 


CDRH2-64 


L I YWNDDKRYS P S LKS 


306 


CDRH2-16 


CDRH2-41 


AISSSSSYIYYADSVKG 


308 


CDRH2-17 


CDRH2-45 


AI SGSGGSTYYADSVKG 


309 


CDRH2-18 


CDRH2-47 


AI SGSGGSTYYADSVKG 


309 


CDRH2-19 


CDRH2-51 


AI SGSGGSTYYADSVKG 


309 


CDRH2-20 


CDRH2-52 


AI SGSGGSTYYADSVKG 


309 
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SEQUENCE 


SEQ ID 
NO: 


CUKri^ — ^ X 




ft<;ddgstkyyadsvkg 


310 






FTSDDGSTKYYADSVKG 


310 






V T wvnn s nkyyad s vkg 


311 






VTWYDGSIKYYADSVKG 


312 




r« rxTj XT ^ _ ^ Q 


VTWYDH T KYYADSVKG 


312 






V T WYD G S NKYYAD S VKG 


311 


CDRH2— 27 


r\D Tj o cr 


V T W ^ n G NKYYAD S VKG 


313 


CDKH2— 2o 


ULIJCvll^ ~ XO 


VTWnnG*?NOYYTDSVKG 


314 


CDKH2—2y 


L-JJKrl*5 / 


V T WYD G <^ NKR YVD S VKG 

V X Inf X U Vj xxtx X V 1-/ v x x v,J 


315 






VTWYDGSNKNYADSVRG 


316 


CDRH2— 31 




YT <^c;<^GRTT YYAD55VKG 

X X O O O O ix X JL X X *J V XXV.J 


317 


CDKH2— 




HT*=;SSSRTT Y Y AD S VKG 

Xl X tJ %J kJ »— ' -1- «- X JL J- ^ X».X^ VAX X^ 


318 


CDRH2— 




HT^^R^^RTTYYADSVKG 

Xx X ij xVk? Xx X X X X V X xxJ 


319 


CDKri2 — 




HT^RSSRTIYYADSVKG 

X 1 X. kJ) XxhJ Xx X J- JL -1- X*.X^ w * X X^ 


319 


L.DKx12—oO 




YTH^^SGSTYYNPSLKS 

X X XL O xJ X X X XII X kJJ— ixvw 


320 


CDRH2— oo 




YTYH^GSTYYNPSLKS 

XXX X 1 tJ \J X X XXIX >tJ 1~J M, V fc-^ 


321 


T>|TD IT O O 




YTYH^GSTYYNPSLKS 

X X. XXX tij VJ hJ X X X. X ^ X kJ X X k>J 


321 






YTYYSGSTYYNPSLKS 

X X. X X VJ kJ XXX x^ X kj xjxxka/ 


322 


CDRH2 -jy 


rTiRWP —PA 


YTHYSGSTYYNPSLKS 

X X XX X 1^ VJikJ XXX 1^ X kJUXXhJ 


323 


CDRH2— 4U 




YTHY^GSTYYNPSLKS 

X X XX X O Vj hJf XXX X^ X k^XJXxk^ 


323 


CDKH2— 41 


PriT?HP — P 


YTHSSGSTYYNPSLKS 

X X. XX •>_/ kJ VJ X X X. X« X kjxjAXk^ 


320 




r*FlT3UP — P T 


YTH<?<?GSTYYNPSLKS 

X X XX >^ O VJ i«7 X X X X'M X WXJXVtiJ 


320 






YTHYSGSTYYNPSLKS 

X X XX Xk^VJlkJX X XX'VX U XXXXW 


323 


CDRH^ii —4:4: 


L-LI±\Il^ Oft 


Y T YY GG T YYNP SLKS 

X X X X hJ^jVj XXX X^ X it^XJXxki^ 


324 


/-^ n T T O yl C 

CDRH2— 4d 




YTYY^GGTYYNPSLKS 

X X X X kJ VJ XJ XXX X^ X k../ XJXXibJ 


324 


CDRH2— 4o 


rTiOHP — A*^ 


FTNH<?GSTNYNPSLKS 

^ XN XXikJ Vj k>J X X^ XX^x UXJXXk.^ 


325 


y*^ T~\T~J TT O A T 

CDRH2— 4 / 


rr^RTTP — AA 
U Jtlrl ^ 


F TNHSGSTNYNPSLKS 

Ci X.X^ XXiiJXJkJ X XY X x^ X ^xjxxia^ 


325 


CDRH2-40 


rriDWP — AQ 


F TNH*?GSTNYNPSLKS 

d X X^ XX 1^ XJ itJ X XH XXHX kJXJXXkaJ 


325 






F TNHSGSTNYNPSLKS 

d JL X^ XXkJ XJ XXX XXIX kj J_f X xk^ 


325 


/^TM3XJO CO 




F TNHSGSTNYNPSLKS 

x_* X XtI XXibJ Vj kiJ X XtI X XX X k^ J_i xxk^ 


325 


CDRH2— ol 




R T YT^GTTNYNPSLKS 

£VX X X i^xj X X XX X Xxx t^xJXXkJ 


326 


CDRH2-52 




Y T YY ^ G S TNYNP SLKS 

X X X X t^vjiij X XX X ^X X kJXJXXk^ 


327 


CDRH2-53 


CDRH2-4 


YIYYSGSTNYNPSLKS 


327 


CDRH2-54 


CDRH2-16 


IIYPDDSDTRYSPSFQG 


328 


CDRH2-55 


CDRH2-17 


IIYPDDSDARYSPSFQG 


329 


CDRH2-56 


CDRH2-11 


IIYPGDSDIRYSPSFQG 


330 


CDRH2-57 


CDRH2-37 


RT YC RS KWYND YAVS VKS 


331 


CDRK2-58 


CDRH2-39 . 1 


YISSSGRTIYYADSVKG 


317 


CDRH3-1 


CDRH3-10.1 


EDNWNYGFFDY 


332 


CDRH3-2 


CDRH3-10 


EDNWNYGFFDY 


332 
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NAME 


NAME 






CDRH3-3 


CDRH3-42 


SIAVALDY 


o o o 


CDRH3-4 


CDRH3~40 


blAVALiDY 


o o o 


CDRH3-5 


CDRH3-30 


EGDGGYYYYGMDV 




CDRH3-6 


CDRH3~31 


E G D G G Y Y Y YGMD V 




CDRH3-7 


CDRH3-29 


MYS SGWYGVFDY 




CDRH3-8 


CDRH3~20 


VYSSGWSFYGM.DV 


^ o o 


CDRH3-9 


CDRH3-65 


RRELPFDY 


/ 


CDRH3-10 


CDRH3-56 


RNWTPFDY 


T A 


CDRH3-11 


CDRH3-62 


RLELPFDY 


*3 O Z7 


CDRH3-12 


CDRH3-2 


RREVPFDY 


O fx W 


CDRH3-13 


CDRH3-59 


RHTNPFEY 




CDRH3-14 


CDRH3-57 


RGELPFDY 




CDRH3~15 


CDRH3-64 


RGELPFDY 




CDRH3-16 


CDRH3-41 


DRVGATFDAr ux 




CDRH3-17 


CDRH3-45 


E G I AVAG T Afc* Y Y i x x An JJ V 




CDRH3-18 


CDRH3-47 


EG I AARDSYYYYAMDV 




CDRH3-19 


CDRH3-51 


EG I AG RD b Y Y X X ijiyiU v 




CDRH3-20 


CDRH3~52 


EG 1 A(j KU 0 X X X X La rlU V 




CDRH3-21 


CDRH3-13 


SYYDSSGYYYGFDY 


A7 


CDRH3-22 


CDRH3-14 


SYYDSSGYYYGFDY 




CDRH3-23 


CDRH3-1 


NVIDY 


AR 


CDRH3-24 


CDRH3-22 


GGATGAEYFQH 




CDRH3-25 


CDRH3-23 


GGATGAEYFyn 




CDRH3-26 


CDRH3-12 


LWFGETr DY 




CDRH3-27 


CDRH3-5 


NLPFDY 


«3 O J- 


CDRH3-28 


CDRH3-15 


S H YG G D YD Y Y GJyiiJ V 




CDRH3-29 


CDRH3-7 


DGwQQyAFr D x 




CDRH3-30 


CDRH3-61 


WGISAPFDC 


»J O *± 


CDRH3-31 


CDRH3-39 


WAPFDY 


^ ^ 
«3 O O 


CDRH3-32 


CDRH3-34 


DG YNWNGGGW x x UrlD v 


O ^ O 


CDRH3-33 


CDRH3-6 


D G Yt4W NN G o Y X X Li jyiD V 


o<j / 


CDRH3-34 


CDRH3-35 


DGYNwWWGo X X xuMUV 








GPYYGMDV 


358 


CDRH3-36 


CDRH3-8 


ALRG I VLMVYVLG ALD I 


359 


CDRH3-37 


CDRH3-9 


ALRG I VLMVYVLG ALD I 


359 


CDRH3-38 


CDRH3-18 


DETWRGL I RYC YGMDV 


360 


CDRH3-39 


CDRH3-24 


DRGGGDYGRMDV 


361 


CDRH3-40 


CDRH3-25 


DRGGGDYGRMDV 


361 


CDRH3-41 


CDRH3-26 


SNNYGCFAL 


362 


CDRH3-42 


CDRH3-27 


SNNYGCFAL 


362 
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NArl£ 


1ST mure* 


*5EOTJENCE 


SEQ ID 
NO: 


CDRH3-43 


"TVOm O Q 


oIiNXoi-fX X xi^oooxr^ti^x x x oi v 


363 


CDRH3-44 




T VVn T T .Tf; YPF YFDY 


364 


CDRH3-45 


CDKrlo — 30 


X X X U ±Li j.\3X srr x r u x 


364 


CDRH3-46 




Ola X oooW X wr usr 


365 


CDRH3-47 


CDRH3— 44 


ooxoooWr wr Uir 




CDRH3-48 






366 


CDRH3-49 


CDRH3"-bU 


VsOXOOibWr WJt* Dir 


^ vj w 


CDRH3-50 


CDRH3— 3 J 


rr* V Q Q QT»nriJT7 riP 
ooxOooWr wr Uf 


366 




rDRH3-33 


DGYSYGHYYYYGMDV 


367 


CDRH3-52 


CDRH3-3 


SALRYFDWLFSDVSDI 


368 


CDRH3-53 


CDRH3-4 


SALRYFDWLFSDVSDI 


368 


CDRH3-54 


CDRH3-16 


QKSYGYSYFDY 


369 


CDRH3-55 


CDRH3-17 


QGYGSGWGYFDY 


370 


CDRH3-56 


CDRH3-11 


QG L AVAG T S YYYYYGMD V 


371 


CDRH3-57 


CDRH3-37 


DRAVAGYYYGMDV 


372 


CDRH3-58 


CDRH3-39. 1 


WAPFDY 


355 
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LIGHT CHAIN FRS 







SEQ ID 

NO: 


FRLl-1 


DWMTQSPLSLPVTLGQPASISC 


388 


FRLl-2 


DWMTQSPLSLPVTLGQPASISC 


388 


FRLl-3 


DWMTQSPLSLPVTLGQPASISC 


389 


FRLl-4 


DWMTQSPLSLPVTLGQPASISC 


389 


FRLl-5 


DI VMTQTPLSLSVTPGQPAS I SC 


390 


FRLl-6 


D I VMTQTPLSLSVTPGQPAS ISC 


390 


FRLl-7 


D I VMTQTPLSLSVTPGQPAS ISC 


390 


FRLl-8 


DIVMTQTPLSLSVTPGQPASISC 


391 


FRLl-9 


D I VMTQTPLSLSVTPGQPAS I SC 


391 


FRLl-11 


DIQMTQSPSSLSASVGDRVTITC 


392 


FRLl-12 


DIQMTQSPSSLSASVGDRVTIIC 


392 


FRLl-13 


NIVMTQTPLSSPVTLGQPASISC 


393 


FRLl-14 


NI VMTQTPLSSPVTLGQPAS I SC 


393 


FRLl-15 


EIVMTQTPLSSPVTLGQPASISC 


393 


FRLl-16 


EIVLTQSPGTLSLSPGERATLSC 


394 


FRLl-17 


EIVLTQSPGTLSLSPGERATLSC 


395 


FRLl-18 


DIQMTQSPSSLSASVGDRVTITC 


396 


FRLl-19 


DIVMTQSPDSLAVSLGERATINC 


397 


FRLl-20 


DIVMTQSPDSLAVSLGERATINC 


397 


FRLl-21 


DIVMTQSPDSLAVSLGERATINC 


398 


FRLl-22 


DIVMTQSPDSLAVSLGERATINC 


398 


FRLl-23 


DIVMTQSPDSLAVSLGERATINC 


398 


FRLl-24 


DIVMTQSPDSLTVSLGERATINC 


398 


FRLl-25 


DIVMTQSPDSLTVSLGERATINC 


398 


FRLl-26 


DIVMTQSPDSLAVSLGERATINC 


398 


FRLl-27 


DIVMTQSPDSLAVSLGERATINC 


398 


FRLl-28 


DIVMTQSPDSLAVSLGERATINC 


399 


FRLl-29 


DIVMTQSPDSLAVSLGERATINC 


399 


FRLl-30 


DIVMTQSPDSLAVSLGERATINC 


398 


FRL1--31 


DIVMTQSPDSLAVSLGERATINC 


398 


FRLl-32 


DIVMTQSPDSLAVSLGERATINC 


398 


FRLl-33 


DIVMTQSPDSLAVSLGERATINC 


398 


FRLl-34 


DIQMTQSPSSLSASVGDRVTITC 


400 


FRLl-35 


DIQMTQSPSSLSASVGDRVAITC 


401 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRLl-36 


EIVMTQSPATLSVSPGERATLSC 


402 


FRLl-37 


EIVMTQSPATLSVSPGERATLSC 


402 


FRLl-38 


D I QMTQSPSSVS AS VGDRVT I TC 


403 


FRLl-39 


DIQMTQSPSSLSASVGDRVTITC 


404 


FRLl-40 


DIQMTQSPSSLSASLGDRVTITC 


403 


FRLl-41 


D I QMTQSP S SL S AS VGDRVT I TC 


405 


FRLl-42 


DIQMTQSPSSRSASVGDRVTITC 


403 


FRLl-43 


DIQMTQSPSSLSASVGDRVTITC 


406 


FRLl-44 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-45 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-46 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-47 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-48 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-49 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-50 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-51 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-52 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-53 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-54 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-55 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-56 


DIQMTQSPSSLSASVGDRVTITC 


407 


FRL1--57 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-58 


DIQMTQSPSSLSASVGDRVAITC 


403 


FRLl-59 


DIQMTQSPSSLSASVGDRVAITC 


403 


FRLl-60 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-61 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-62 


DIQMTQSPSSLSASVGDGVTITC 


403 


FRLl-63 


D I QMTQ S P S S L S AS VGDRVT I TC 


408 


FRLl-64 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRLl-65 


DIQMTQSPSSLSASVGDRVTITC 


403 


FRL2-1 


WFQQRPGQSPRRL I Y 


408 


FRL2-2 


WFQQRPGQSPRRLIY 


408 


FRL2-3 


WLQQRPGQSPRRLIY 


409 


FRL2-4 


WLQQRPGQSPRRLIY 


409 


FRL2-5 


WYLQKPGQPPQLLIY 


410 


FRL2-6 


WYLQKPGQPPQLL I Y 


410 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRL2-7 


WYLQKPGQPPQLL I Y 


410 


FRL2-8 


WFLQKPGQPPQPL I Y 


411 


FRL2-9 


WFLQKPGQPPQPLIY 


411 


FRL2-11 


WYQQKPGKVPKLL I Y 


412 


FRL2-12 


WYQQKPGKVPKLLIY 


412 


FRL2-13 


WLQQRPGQPPRLLIY 


413 


FRL2-14 


WLQQRPGQPPRLLIY 


413 


FRL2-15 


WLQQRPGQPPRLLIY 


413 


FRL2-16 


WYQQKPGQAPRLL I S 


414 


FRL2-17 


WYQQKPGQAPRLLIY 


415 


FRIi2-18 


WYQQKPGKAPKRLIY 


416 


FRL2-19 


WYQQKPGQPPKLF I Y 


417 


FRL2-20 


WYQQKPGQPPKLFIY 


417 


FRL2-21 


WYQQKPGQPPKLL I Y 


418 


FRL2-22 


WYQQKPGQPPKLL I Y 


418 


FRL2-23 


WYQQKPGQPPKLLIY 


418 


FRL2-24 


WYQQKPGQPPKLL I Y 


418 


FRL2-25 


WYQQKPGQPPKLLIY 


418 


FRL2-26 


WYQQKPGQPPKLLIY 


418 


FRL2-27 


WYQQKPGQPPKLLIY 


418 


FRL2-28 


V/YQQKPGQPPKVL I Y 


419 


FRL2-29 


WYQQKPGQPPKVLIY 


419 


FRL2-30 


WYQQKPGQPPKLLIY 


418 


FRL2-31 


WYQQKPGQPPKLLIY 


418 


FRL2-32 


WYQQKPGQPPKLLIY 


418 


FRL2-33 


WYQQKPGQPPKLLIY 


418 


FRL2-34 


WFQQKPGKAPKSLIY 


420 


FRL2-35 


WLQQKPGKAPKSLIY 


421 


FRL2-36 


WYQQDPGQAPRLLIY 


422 


FRL2-37 


WYQQDPGQAPRLL I Y 


422 


FRL2-38 


WYQQKPGKAPKLLIY 


423 


FRL2-39 


WYQQKPGKAPKFLIY 


424 


FRL2-40 


WYQQKPGKAPKLLIY 


423 


FRL2-41 


WYQQRPGNAPKLLIY 


425 


FRL2-42 


WYQQKPGKAPKLLIY 


423 


FRL2-43 


WYQQKPGKAPKVL I Y 


426 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRL2-44 


WYQQKPGKAPKLLIY 


423 


FRL2-45 


WYQQKPGKAPKLLIY 


423 


FRL2-46 


WYQQKPGKAPKLLIY 


423 


FRL2-47 


WYQQKPGKAPKLLIY 


423 


FRL2-48 


WYQQKPGKAPKLLIY 


423 


FRL2-49 


WYQQKPGKAPKLLIY 


423 


FRL2-50 


WYQQKPGKAPKLLIY 


423 


FRL2-51 


WYQQKPGKAPKLL I Y 


423 


FRL2-52 


WYQQKPGKAPKLL I Y 


423 


FRL2-53 


WYQQKPGKAPKLLIY 


423 


FRL2-54 


WYQQKPGKAPKLLIY 


423 


FRL2-55 


WYQQKPGKAPKLL I Y 


423 


FRL2-56 


WYQQKPGKAPKLLIY 


427 


FRL2-57 


WYQQKPGKAPKLLIY 


423 


FRL2-58 


WYQQKPGKAPKLLIY 


423 


FRL2-59 


WYQQKPGKAPKLLIY 


423 


FRL2-60 


WYQQKPGKAPKLLIY 


423 


FRL2-61 


WYQQKPGKAPKLLIY 


423 


FRL2-62 


WYQQKPGKAPKLLIY 


423 


FRL2-63 


WYQQKLGKAPKLLIH 


428 


FRL2-64 


V/YQQKPGKAPKLLIY 


423 


FRL2-65 


WYQQKPGKAPKLL I Y 


423 


FRL3-1 


GVPDRFNGSGSGTDFTLKISRVEAEDVGVYYC 


429 


FRL3-2 


GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYC 


430 


FRL3-3 


GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYC 


430 


FRL3-4 


GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYC 


430 


FRL3-5 


GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYC 


430 


FRL3-6 


G VPDRF S G S G S G TDFTLKI SRVE AED VG VYYC 


430 


FRL3-7 


GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYC 


430 


FRL3-8 


GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYC 


430 


FRL3-9 


GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYC 


430 


FRL3-11 


GVPSRFSGSGSGTDFTLTISSLQPEDVATYYC 


431 


FRL3-12 


GVPSRFSGSGSGTDFTLTISSLQPEDVATYYC 


431 


FRL3-13 


GVPDRFSGSGAGTDFTLKISRVEAEDVGVYYC 


432 


FRL3-14 


GVPDRFSGSGAGTDFTLKI SRVEAEDVGVYYC 


432 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRL3-15 


GVPDRFSGTGAGTDFTLKI SRVEAEDVGVYYC 


433 


FRL3-16 


GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC 


434 


FRL3-17 


GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC 


434 


FRL3-18 


GVPSRFSGSGSGTEFTLTISSLQPEDFATYYC 


435 


FRL3-19 


GVPDRFTGSGSGTDFTLTISSLQAEDVAVYYC 


436 


FRL3-20 


GVPDRFTGSGSGTDFTLTISSLQAEDVAVYYC 


436 


FRL3-21 


GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYC 


437 


FRL3-22 


GVPDRFSGSGSGTDFTLTISSLQAEDVAVYFC 


438 


FRL3-23 


GVPDRFSGSGSGTDFTLTISSLQAEDVAVYFC 


438 


FRL3-24 


GVPDRFGGSGSGTDFTLTISSLQAEDVAVYYC 


439 


FRL3-25 


GVPDRFGGSGSGTDFTLTISSLQAEDVAVYYC 


439 


FRL3-26 


GVPDRFSGSGSGTDFTLTISSLQADDVAVYYC 


440 


FRL3-27 


GVPDRFSGSGSGTDFTLTISSLQADDVAVYYC 


440 


FRL3-28 


GVPDRFSGSGSGTDFTLTISGLQAEDVALYYC 


441 


FRL3-29 


GVPDRFSGSGSGTDFTLTISGLQAEDVALYYC 


441 


FRL3-30 


GVPDRFSGSGSGTDFTLTISSLQAEDVAVFYC 


442 


FRL3-31 


GVPDRFSGSGSGTDFTLTISSLQAEDVAVFYC 


442 


FRL3-32 


GVPDRFSGSGSGTDFTLTISSLQAEDVAVYFC 


438 


FRL3-33 


GVPDRFSGSGSGTDFTLTISSLQAEDVAVYFC 


438 


FRL3-34 


GVPSKFSGS GSGTDFTLT I SSLQPEDFATYYC 


443 


FRL3-35 


GYPSRFSGSGSGTDFTLTISSLQPEDFA.TYYC 


444 


FRL3-35 


GIPARFSGSGSGTEFTLTISSLQSEDFAVYYC 


445 


FRL3-37 


GIPARFSGSGSGTEFTLTISSLQSEDFAVYYC 


445 


FRL3-38 


GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 


444 


FRL3-39 


GVPSRFSGSGSGTDFTLTISSLQPEDFAAYYC 


446 


FRL3-40 


GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 


444 


FRL3-41 


GVPSRVSGSGSGTDFTLTIRSLQPEDFATYYC 


447 


FRL3-42 


GVPSRFSGSGSGTDFTLTLSSLQPEDFATYYC 


448 


FRL3-43 


GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 


444 


FRL3-44 


GVPSRFSGSGSGTDFTLTISSLQPENFATYYC 


449 


FRL3-45 


GVPSRFSGSGSGTDFTLTFSSLQPEDFATYYC 


450 


FRL3-46 


GVPSRFSGSGSGTDFTLTLSSLQPEDFASYYC 


451 


FRL3-47 


GVPSRFSGSGSGTDFTLTLSSLQPEDFASYYC 


451 


FRL3-48 


GVPSRFSGSGSGTDFTLTI SSLQPEDFATYYC 


444 


FRL3-49 


GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 


444 


FRL3-50 


GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 


444 
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SEQ ID 
NO: 


FRL3-51 


GVPSRFSGSGSGTDFTLTISSLQPEDFASYYC 


452 


FRL3-52 


GVPSRFSGSGSGTDFTLTISSLQPEDFASYYC 


452 


FRL3-53 


GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 


444 


FRL3-54 


GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 


453 


FRL3-55 


GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 


453 


FRL3-56 


GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 


453 


FRL3-57 


GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 


453 


FRL3--58 


GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 


453 


FRL3-59 


GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 


453 


FRL3-60 


GVPSRFSGSGSETDFTFTISSLQPEDIATYYC 


454 


FRL3-61 


GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 


453 


FRL3-62 


GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 


453 


FRL3-63 


GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 


453 


FRL3-64 


GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 


453 


FRL3-65 


G VPSRF SGSG S GTDFTFT I S SLQPED I ATYYC 


453 


FRL4-1 


FGQGTRLEIK 


455 


FRL4-2 


FGQGTRLEIK 


455 


FRL4-3 


FGQGTRLEIK 


455 


FRL4-4 


FGQGTRLEIK 


455 


FRL4-5 


FGQGTKLEIK 


457 


FRL4-6 


FGGGTKVEIK 


458 


FRL4-7 


FGGGTKVEIK 


458 


FRL4-8 


FGHGTRLEIK 


459 


FRL4-9 


FGHGTRLEIK 


459 


FRL4-11 


FGPGTKVDIK 


460 


FRL4-12 


FGGGTKVEIK 


458 


FRL4-13 


FGPGTKVDIK 


460 


FRL4-14 


FGPGTKVDIK 


460 


FRL4-15 


FGGGTKVEIK 


458 


FRL4-16 


FGQGTKVEIK 


461 


FRL4-17 


FGQGTKLEIK 


457 


FRL4-18 


FGQGTKVEIK 


461 


FRL4-19 


FGQGTKVEIK 


461 


FRL4-20 


FGQGTKVEIK 


461 


FRL4-21 


FGQGTKVEIK 


461 


FRL4-22 


FGQGTKVEIK 


461 
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FRL4-23 


FGQGTKVEIK 


461 


FRL4-24 


FGQGTKVEIK 


461 


FRL4-25 


FGQGTKVEIK 


461 


FRL4-26 


FGPGTKVEIK 


462 


FRL4-27 


FGPGTKVEIK 


462 


FRL4-28 


FGQGTKLEIK 


457 


FRL4-29 


FGQGTKLEIK 


457 


FRL4-30 


FGGGTKVAIK 


463 


FRL4-31 


FGGGTKVAIK 


463 


FRL4-32 


FGGGTKVEIK 


458 


FRL4-33 


FGGGTKVEIK 


458 


FRL4-34 


FGPGTKVDIK 


460 


FRL4-35 


FGPGTKMDIK 


464 


FRL4-36 


FGQGTKVEIK 


461 


FRL4-37 


FGQGTKVEIK 


461 


FRL4-38 


FGQGTKVEFK 


465 


FRL4-39 


FGPGTKVDIK 


460 


FRL4-40 


FGGGTKVEIK 


458 


FRL4-41 


FGGGTKVEIK 


458 


FRL4-42 


FGQGTRLEIK 


455 


FRL4-43 


FGQGTRLEII 


456 


FRL4-44 


FGQGTRLEIK 


455 


FRL4-45 


FGQGTRLEIK 


455 


FRL4-46 


FGQGTRLEIK 


455 


FRL4-47 


FGQGTRLEIK 


455 


FRL4-48 


FGQGTRLEIK 


455 


FRL4-49 


FGQGTRLEIK 


455 


FRL4-50 


FGQGTRLEIK 


455 


FRL4-51 


FGQGTRLEIK 


455 


FRL4-52 


FGQGTRLEIK 


455 


FRL4-53 


FGQGTRLEIK 


455 


FRL4-54 


FGPGTKVDIK 


460 


FRL4-55 


FGPGTKVDIK 


460 


FRL4-56 


FGGGTKVEIK 


458 


FRL4-57 


FGGGTKVEIK 


458 


FRL4-58 


FGGGTKVEIK 


458 



FIGURE 8G 



wo 2009/040134 



77/233 



PCT/EP2008/008233 



NAME 




SEQ ID 

NO: 


FRL4-59 


FGGGTKVEIK 


458 


FRL4-60 


FGGGTKVEIK 


458 


FRL4-61 


FGGGTKVEIR 


466 


FRL4-62 


FGQGTRLEIK 


455 


FRL4-63 


FGQGTRLEIK 


455 


FRL4-64 


FGQGTRLEIK 


455 


FRL4-65 


FGQGTRLEIK 


455 
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NAME 


NAME 


SEQUENCE 


NO : 


FRHl-1 


FRHl-10 . 1 


Q V y 1j V y o CaAii V l\l\x^ 0/^.0 V 1\ V o 


467 


FRHl-2 


FRHl-lO 


Q Vy Li V y o vj Ail V iVixr' o/Vo V JV V o 


4-67 


FRHl-3 


FRHl-42 


y V HLi V y »D 13 All V J^.J\lr o V JV V O I.- 


o 


FRHl-4 


FRHl-40 


Q Vy Ij V y S Ca All V iNJxr'o Ao V IV V o 




FRHl-5 


FRHl-30 


Q V y L Vy S G A£ V KKr^o Ao V J^. V o U J\ V o 


4.6Q 


FRHl-6 


FRHl-31 


y Vy L Vy S o All VKKr'o Ao V IN. V o u J\ V o 


4fiQ 


FRHl-7 


FRHl-29 


y VTLKESGPVIjVKr' 1 11 i Li i Li i 1 V o 




FRHl-8 


FRHl-20 


yVTLiKtoolrVijVlvr'llllIjlljli-- X vo 


470 


FRHl-9 


FRHl-65 


QlTIjKEooHiLiVJVr'iy lijlljlv-.xr o 


4-7 1 


FRHl-10 


FRHl-56 


y ITLiKEoolr XijVivr'iy XLilIjlUir o 


47 1 


FRHl-11 


FRHl-62 


y XTLiKEoGr iijvlVir ± y 1 J-i 1 Lj 1 V* ir o 


4.7 1 


FRHl-12 


FRHl-2 


y X 1 LilvEouf 1 Li VJvJr 1\J 1 Lt 1 Li ± r o 


471 


FRHl-13 


FRHl-59 


yiTLKESGPlLiVls.r'iyiLilLiiUlr o 


4.7 1 


FRHl-14 


FRHl-57 


yiTLiKEoGlrlLiVlvx-'iyiLill-ilUlr o 


47 1 


FRHl-15 


FRHl-64 


/-V T mT* T^TT» O/^ firPT \fVOTTNT*T T'T T'/^T'IT'CI 

yiTLKESGPTLiVKr'iy LLiiLiiUir o 


4.7 1 


FRHl-16 


FRHl-41 


E Vy LVE S G G o Li V Kir o G b Li KLi o L-AAo 


4.7P 


FRHl-17 


FRHl-45 


E Vy IjLjE o G G G Li V y r'G o o Li KLj o U AAo 




FRHl-18 


FRHl-47 


E V y LiLi E o G G G L V y 1^ G o o L K J-j o A/\o 


47*^ 


FRHl-19 


FRHl-51 


EVyLiLiESGGGLiVyirGGoLiKLiou i Ao 


4.74. 


FRHl-20 


FRHl-52 


EVyLLiESGGGLiVyJrGGoLiKLioG 1 AO 


4.74- 


FRHl-21 


FRHl-13 


QVyL VESGGGVVyPGKoLiKLioGAAo 


4.7 ^ 


FRH1~22 


FRHl-14 


yVQLi VESGGGVVyPGKoLiKLioGAAo 


An^ 


FRHl-23 


FRHl-1 


QVyLVESGGGV V yPGKoLiKLioUAAo 


*± i *j 


FRHl-24 


FRHl-22 


y Vy Li VE o G G G V V y PG Ko Lj KLi o U A/\iD 


4.7 R 


FRHl-25 


FRHl-23 


yvy Li V E o G G G V V y Ir G K o Li KLi o L*A/\o 


4-7 S 


FRHl-26 


FRHl-12 


y Vy E V E o G G G V V y G rCo Li rCLi o L. AAO 


47S 


FRHl-27 


FRHl-5 


y V y E V E o G G G V V y r G Ko Li KLj o v.- Art-o 


47S 


FRH1^2S 


FRHl-15 


y V y E V E o G G G V V y It G Ko KJb o 


47 S 


r Krl JL ^ ^ 




QVQLVESGGGWQPGRSLRLSCAAS 


475 


FRHl-30 


FRHl-61 


QVQLVESGGGWQPGRSLRLSCAAS 


475 


FRHl-31 


FRHl-39 


EVQLVESGGGLVQPGGSLRLSCAAS 


476 


FRHl-32 


FRHl-34 


E VQL VE S G G G L VQPG G S L RL S C AAS 


476 


FRHl-33 


FRHl-6 


EVQLVESGGGLVQPGGSLRLSCAAS 


476 


FRHl-34 


FRHl-35 


EVQLVESGGGLVQPGGSLRLSCAAS 


476 


FRHl-35 


FRHl-21 


QVQLQESGPGLVKPSQTLSLTCTVS 


477 


FRHl-36 


FRHl-8 


QVQLQESGPGLVKPSQTLSLTCTVS 


477 


FRHl-37 


FRHl-9 


QVQLQESGPGLVKPSQTLSLTCTVS 


477 



FIGURE 9A 



wo 2009/040134 



79/233 



PCT/EP2008/008233 



NAME 


NAME 


SEQUENCE 




FRHl-38 


FRHl-18 


y vyijyii*oor'\3jjVj\x:'oy 1 jjo1j±\^ vo 


Ann 


FRHl-39 


FRHl-24 


y vyLiyiijooi^oij vi\jr oy x xioxiin\^ i v o 


4.78 

•x / VJ 


FRHl-40 


FRHl-25 


y VyLyEoCaFoIj VKr'oy 1 JjoI-iWC i V o 


*r / O 


FRHl-41 


FRHl-26 


yVyijyEolaFoljVJxr'oy iXiOLi iL. 1 vo 


Ann 


FRHl-42 


FRHl-27 


Q Vy L y E S o Po Li V Kr* o y i Jj o l-j 1 C ± V o 


Ann 


FRHl-43 


FRHl-38 


y vyLyESoPCjLiVKJroy i LioLi xl. i vo 


Ann 


FRHl-44 


FRHl-54 


yVyLyESGPuLjVKFby ILioLilL. i Vo 


Ann 
'±11 


FRHl-45 


FRHl-55 


yVyLyESGPGIjVivPSyTLioLliC i Vo 


Ann 


FRHl-46 


FRHl-43 


Q VyijyyWGAGLjLiKPoE i LjoLi i UAV X 


An Ok 


FRHl-47 


FRHl-44 


QVyLyy WGAGLiLiKPoE i LioIj i UAV i 


Ana 


FRHl-48 


FRHl-49 


y VyLy y WGAGLiLiKPoh. 1 LioLi 1 UAV X 


An Q 


FRHl-49 


FRHl-50 


y VyLyyWGAGLiLjKPoETJLjoLi i UAV x 




FRHl-50 


FRHl-53 


y VyLyy wGAGLiLiKPoE 1 JLjoLi 1 U/\V z 


ATQ 


FRHl-51 


FRHl-33 


y VyLiyEooPoij Vj\PoJCj iXiOXiXL-lVo 


*± O W 


FRHl-52 


FRHl-3 


y vyi^yiifOoPoij vixr^oJi xxioxixl-x vo 


^ O VJ 


FRHl-53 


FRHl— 4 


y vyxjyii«oijPi3i-i vis-jrorij xxjoijii^x vo 


ARO 
o w 


FRHl-54 


r Knl— lb 


tltv\Jl-i V y Oo/\iiiJj J\.r\iroi-iOJLjr\. j. o v-rvoo 


481 


FRH 1-55 


T7 TD TT 1 IT 

r Kri 1 — 1 / 


r*. V wl_i V O 0/A.Hf V xVxVi J_i OIjXV X O V_ I xVJ »J 


482 


FRH 1 — 5 b 


r Kn ± — ± X 


T7\7nT VO'^nAFVK'KPnFm.KT^CKGS 

JZi V V \J O v3.rt.Xli V ivrvi V_j i_j ki^UXv X »-/ w X\.\_J 


482 


r Kill — o / 




nvn T . n o n p r . VK p o T L. S L TC A I S 


483 


r Kil JL O o 


TTRHI — '^Q 1 
F£\.nX »3 ^ . Jl 


EVOLVESGGGLVOPGGSLRLSCAAS 


476 


r KH^J — 1 


r* rvrl ^ XU . X 


WVPOAPGDGT.FWMG 

W V JTvX^xAi O^Vj J— iJ-t Wl J.VJ 


484 






WVP n A P G nGL.FWMG 


484 






WVROAPGOGLEWMG 

w V xv xxx^ vj vj j — i j — i vv x x vj 


484 






WVRDAPGOGTiFWMG 


484 


T7DXJO 




WVROAPGKGLEWMG 


485 


r Krl^ — b 




WVROAPGKGLEWMG 


485 


rx<ll^~ / 




W T ROPPGKALEWL A 

W X JtV X X VJ X\J» U X-1 rw 


486 


UDITO ^ Q 

r Krl^"~o 




WTROPPGKALEWLV 

W X Xv y/ X VJ X\-«». J— 1 X_j »¥ X_J V 


487 






WT ROPPGKALEWL A 

VV X Xv y/ XT X VJ X x^^XJX_i Inf J-Jifc 


486 






W T ROPPGKALEWLA 

W X XV y/ X XT VJ X VX> 1. JX— i n J_l^^ 


486 


Jr JKJtl^ 




W T ROPP G KALE WL A 


486 


FRH2-12 


FRH2-2 


WIRQPPGKALEWLA 


486 


FRH2~13 


FRH2-59 


WI RQPPGKALEWL A 


486 


FRH2-14 


FRH2-57 


WIRQPPGKALEWLA 


486 


FRH2-15 


FRH2-64 


WIRQPPGKALEWLA 


486 


FRH2-16 


FRH2-41 


WVRQAPGKGLEWVS 


488 


FRH2-17 


FRH2-45 


WVRQAPGKGLEWVS 


488 


FRH2-18 


FRH2-47 


WVRQAPGKGLEWVS 


488 


FRH2-19 


FRH2-51 


WVRQAPGKGLEWVS 


488 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


FRH2-20 


FRH2-52 


VanRQAPGKGLEWVS 


488 


FRH2-21 


FRH2-13 


WVRQAPGKGLEWVA 


489 


FRH2-22 


FRH2-14 


WVRQAPGKGLEWVA 


489 


FRH2-23 


FRH2-1 


WVRQAPGKGLEWVA 


489 


FRH2-24 


FRH2-22 


WVRQAPGKGLEWVA 


489 


FRH2-25 


FRH2-23 


WVRQAPGKGLEWVA 


489 


FRH2-26 


FRH2-12 


WVRQAPGKGLEWVA 


489 


FRH2-27 


FRH2-5 


WVRQAPGKGLEWVA 


489 


FRH2-28 


FRH2-15 


WVRQAPGKGLEWVA 


489 


FRH2~29 


FRH2-7 


WVRQAPGKGLEWVA 


489 


FRH2-30 


FRH2-61 


WVRQAPGKGLEWVA 


489 


FRH2-31 


FRH2-39 


WVRQAPGKGLEWVS 


488 


FRH2-32 


FRH2-34 


WVRQAPGKGLEWVS 


488 


FRH2-33 


FRH2-6 


WVRQAPGKGLEWVS 


488 


FRH2-34 


FRH2-35 


WVRQAPGKGLEWVS 


488 


FRH2-35 


FRH2-21 


WIRQHPGKGLEWIG 


490 


FRH2-36 


FRH2-8 


WIRQHPGKGLEWIG 


490 


FRH2-37 


FRH2-9 


WIRQHPGKGLEWIG 


490 


FRH2-38 


FRH2-18 


WIRQHPGKGLEWIG 


490 


FRH2-39 


FRH2-24 


WIRQHPGKGLEWIG 


490 


FRH2-40 


FRH2-25 


WIRQHPGKGLEWIG 


490 


FRH2-41 


FRK2-26 


WI RQHPGKGLEWI G 


490 


FRH2-42 


FRH2-27 


WIRQHPGKGLEWIG 


490 


FRH2-43 


FRH2-38 


WIRQHPGKGLEWIG 


490 


FRH2-44 


FRH2-54 


WVRQHPGKGLEWIG 


491 


FRH2-45 


FRH2-55 


WVRQHPGKGLEWIG 


491 


FRH2-46 


FRH2-43 


WIRQPPGKGLEWIG 


492 


FRH2-47 


FRH2-44 


WIRQPPGKGLEWIG 


492 


FRH2-48 


FRH2-49 


WIRQPPGKGLEWIG 


492 


FRH2-49 


FRH2-50 


WIRQPPGKGLEWIG 


492 


FRH2-50 


FRH2-53 


WIRQPPGKGLEWIG 


492 


FRH2-51 


FRH2-33 


WIRQPAGKGLEWIG 


493 


FRH2-52 


FRH2-3 


WIRQPPGKGLEWIG 


492 


FRH2-53 


FRH2-4 


WIRQPPGKGLEWIG 


492 


FRH2-54 


FRH2-16 


WVRQMPGKGLEWMG 


494 


FRH2-55 


FRH2-17 


WVRQMPGKGLEWMG 


494 


FRH2-55 


FRH2-11 


WVRQMPGKGLEWMG 


494 


FRH2-57 


FRH2-37 


WIRQSPSRGLEWLG 


495 


FRH2-58 


FRH2-39. 1 


WVRQAPGKGLEWVS 


488 


FRH3-1 


FRH3-10.1 


RVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR 


496 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


FRH3-2 


FRH3-10 


RVTMTTDTSTSTAYMELRSLRSDDTAVYYCAR 


496 


FRH3-3 


FRH3-42 


RVTMTRDTS I STAYMELSRLRSDDTAVYYCAR 


497 


FRH3-4 


FRH3-40 


RVTMTRDTSISTAYMELSRLRSDDTAVYYCAR 


497 


FRH3-5 


FRH3-30 

X XVX X \^ 


RVTMLEDTSTDTAYMELSSLRSEDTAVYYCAT 


498 


FRH3-6 


FRH3-31 


RVTMLEDTSTDTAYMELSSLRSEDTAVYYCAT 


498 


FRH3-7 


FRH3-29 


RLTISKDTSKS Q WL TMTNMDP VD T AT YYC AR 


499 


FRH3-8 


FRH3~20 


RLTISKDTSKSQWLTMTNMDPVDTATYYCAR 


499 


FRH3— 9 


FRH3-65 

X XXX X^^ \J *J 


RLT I TKDTSkNQ WLTMTNMDPVDTATYYCAH 


500 




FRH3— 56 

X XVX 1 *^ «^ w 


RLT ITKDTSKTQWLTVTDMDPVDTATYYCAH 


501 


FRH3-11 


FRH3-62 


RLT I TKDTSKNQ WLTMTNMDPVDTATYYCAH 


500 


FRH3-12 


FRH3-2 


RLTITKDTSKNQWLTMTNLDPVDTATYYCAH 


502 


FRH3-1 3 

X. X. VX X «^ .A- ij 


FRH3-59 

X XVXX^^ «^ 


RLT ITKATSKNQWLTMTNMDPVDTATYYCAH 


503 


FRH3-14 


FRH3-57 


RLT ITKDTSKNQWLTMTNMDPVDTATYYCAH 


500 


FRH3-15 


FRH3-64 


RLTITKDTSKNQWLTMTNMDPVDTATYYCAH 


500 


FRH3~16 

X X VX X •mj 


FRH3-41 


RFTI SRDNAKNSLYLQMNSLRAEDTAVYYCAR 


504 


FRH3"-17 


FRH3-45 

JL X.1lX X 


RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK 


505 


FRH3-18 

X Xx.XX«_^ ^ \J 


FRH3-47 


RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK 


505 


FRH3-19 


FRH3-51 


RFTISRDNSKNTLYLQMNSLRAEDTAEYYCAK 


506 


FRH3-20 


FRH3-52 


RFTISRDNSKNTLYLQMNSLRAEDTAEYYCAK 


506 


FRH3-21 


FRH3-13 


RFTI SRDNSMNTLYLQMNSLRAEDTAVYYCAR 


507 


FRH3-22 


FRH3-14 


RFT I SRDNSMNTL YLQMNSLRAEDTAVYYCAR 


507 


FRH3--23 


FRH3-1 


RFTI SRDNSKNTLYLQMNSLPJVEDTAX'YYCAR 


508 


FRH3-24 

X X VX X 


FRH3-22 


RFT I SRDNSKNTL YLQMNSLRAEDTAVYYCAR 


508 


FRH3-25 


FRH3-23 


RFT I SRDNSKNTL YLQMNSLRAEDTAVYYCAR 


508 


FRH3-2 6 

X X vX 1 «J c-A \J 


FRH3-12 


RFTI SRDNSKNTLYLQMNSLRAEDTAVYYCVL 


509 


FRH3-27 


FRH3-5 


RFTI SRDNSKNTLYLQMNSLRAEDTAVYYCAR 


508 


FRH3-28 


FRH3-15 


RFTVSRDNSKNTLFLQMNSLRAEDTAVYYCAR 


510 


FRH3-29 

X XvX X Ci ^ 


FRH3-7 


RFTI SRDNSKNTLYLQMNSLRAEDTAVYYCAR 


508 


FRH3-30 

X X VX X 


FRH3-61 


RFTISRDNSKNTLDLQMNSLRAEDTAVYYCAR 


510 


FRH3-31 

X X vX X ^ 


FRH3-39 


RFTISRDNAKNSLFLQMNSLRDEDTAVYYCAL 


511 


FRH3-32 


FRH3-34 


RFT I SRDNAKNSVYLQMNSLRDEDTAVYYCAR 


512 


FRH3-33 


FRH3-6 


RF T I S RDN AKN S L YL QMN S L RD E D T AVYYC AR 


513 


FRH3-34 


FRH3-35 


RFTISRDNAKNSLYLQMNSLRDEDTAVYYCAR 


513 


FRH3-35 


FRH3-21 


RVTISVDTSKNQFSLNLSSVTAADTAVYYCAR 


514 


FRH3-36 


FRH3-8 


RVNMSVDTSKNQFSLKLSSVTAADTAVYYCAR 


515 


FRH3-37 


FRH3-9 


RVNMSVDTSKNQFSLKLSSVTAADTAVYYCAR 


515 


FRH3-38 


FRH3-18 


RVTI SVDTSKNQFSLKLSSVTAADTAVYYCAR 


516 


FRH3-39 


FRH3-24 


RITISADTSKNQFSLKLNSVTAADTAVYYCAR 


517 


FRH3-40 


FRH3-25 


RITISADTSKNQFSLKLNSVTAADTAVYYCAR 


517 


FRH3-41 


FRH3-26 


RITKSVDTSKNQFSLKLSSVTAADTAVYYCAR 


518 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


F Rrlo— 4<S 


r Kilo ~ ^ / 


R T T K S VD T S K N O F S L KL S S VT AAD T AVY YC AR 


518 






RVTT^VDTSKNOFSLKLSSVTAADTAVYYCAS 


519 


T7'T~> TT O A A 


TTQ C A 


R VT T <^ vr> T *5 KN OF S L KL F S VT AAD T AVYF C AR 


520 


T— » n T T O /I c 

FRHJ — 4:3 


TTDUQ ^ C Q 

r Riio'-OO 


RVT T ^ VDT ^ OF STiKLF S VTAADTAVYFC AR 

X!x V X ^ O V \J X xVIt \^ X XJ X\.i_iX V JL .4T-«^X^ ^ VAX V^«KX^ 


520 


FRH3-4b 


r Kilo ^o 


RVT T vn T K N O F S L K L S S VT AAD T AVY YC AR 


516 


FRri3— 4r/ 


T701J"a A A 

rKrlo— 4^ 


RVT T ^ VDT ^ KNOF S L KL S S VT AADT AVYYC AR 


516 


FRH3-48 


r Rrlo 4y 


RVT T <=; VDT <=lKNOF ^T.KTj S SVTAADTAVYYCAR 


516 


FRH3-49 


r Kilo oU 


R\/T T vnT KlvrOF .KT ^ S ^ VT AADTAVYYC AR 

Jl\. V X JL O V i ' X O XV x" y/X JLJ X V J_J »J V X. Xi_i\.xv x. ji. v x. x. v^x^xv 


516 


FRH3-50 


r Kllo""3o 


R VT T <?vnT «?KNOF SLKL S S VTAAD TAVYYC AR 


516 


FRH3-51 


r KHo— oo 


R VTM <^ vn T KN OF ^ r . KT , 55 55VTAAD T A VYYCAR 

V X X XfcJ V \J X O xVXN yy X tij J_i x vl— i *^ o v x. XT-n.x^ j. xtl v jl ju v-»xt.xx. 


521 


FRHo — o^i 


r Krlo o 


R VT T T VT *^ RNO F S L KL S S VT AAD T AVYYC AR 


522 


FRxi3 — b3 


TT'TJ TT Q A 

r KWo 4b 


RVT T T VT <^ R NOF S LKL S S VT AADTAVYYC AR 

X\. V X X. kJ X w X kJ3 xvXv k-J X_l Xx J_J V X. .*iX»-X-^ x. x^ v j. j, ^ — »-,•-»- 


522 


1-1 l">TTO XT A 

FRH3-54 


r KHo — lb 


n VT T^nAHKCIT^ T a YL. O W S S L KA S D T AMY Y C AR 

V X X 1 tTi' X t3 X r\, X J— 1 y/ »Y kj kJ J— i X VJi.kJ xy x. xtx x x. x. v-.,<i^v 


523 


FRH3— 55 


r KHo 1 / 


nVT T c: A DK ^ T NT A YLOWS S LKAS DTAMY YC AR 

\} V X X iJ ri 1 ry iT? J. xV X x^ X i—t \J Vl ij o X— I X vxxkJ x-/ ju xtx. x x. a y^Xkxv 


524 


FRH3 — oo 


- r KHo 11 


OVTT ^ ADK*:; T STAYLOWSSLKASDTAMYYCAR 

V X X kJ Xk-Xy xVkJ X kJ X 41. X J—l \J W k-' k-* J— ' X vxi. kJ x-* X. X 1-1. X X. J. v.«x ».■*.*- 


523 


FRH3~57 


r KHo — o / 


R T T TMPHT <=;knOF ^L.OLNSVTPEDTAVYYCAR 


525 


TT»T*1 T T O C O 

FRH3— 5o 


r KHo— oy • i 


RT^TT ciRnisrATCNSr.FLOMNSLRDEDTAVYYCAL 

i\,x7 X X ^I^LJl^T^IKLS fcJXJf XJ y/l XL^ »J 1— ixvx^x-»xv x- x~v v a v^x^a^ 


511 


FRH4— 1 


r KH4— lU . JL 


ijf^nnTT .VTV^ ^ 

WVS^w X XJ V X V OiO 


526 


FRH4-4; 


r KH^— XU 


LjnorJTT .VTV^ *^ 

WO^OXXjV X yf 


526 


FRH4-3 


r KH4— 4^ 


ur:nr3TT vtv<^^ 

W VJ^O X Jj V X V o o 


526 


FRH4.-4 


r RH4— 4U 


TjnnrjTf vtvcjc! 


526 


FkH4-5 


f KH4— 


nr: tt vt v ^ 

WV3t^V3 X X V X V OO 


527 


FRH4-6 


r KH4 — o 1 


wnonTTVTVci <^ 

Woyo X X V X voo 


527 


FRH4-7 




TJriOf^TT VTV<^*^ 


526 


FRH4-8 


r KH4— 


wnnnTTVTV^ ^ 

Vv O ± X V X V O O 


52.7 


FRH4-9 


r KH^ — 


WnnriTT .VTV^ 

WO^v3 X Xj V X VOO 


526 


FRH4-10 


r RH4— Ob 


ur^nnTT vtvci^ 


526 


FRH4-11 


r KH4 — D^s 


wr: n T T . VT V ^ ^ 

wo^oxxjv X voo 


526 


FRH4-12 


T-i TD TT yi O 

FRH4— ^ 


Wol^O X Xj V X VOO 


526 


FRH4- 13 


r KH^ oy 


wfinrjTT .VTV^*? 

Ww^U X Xj V X voo 


526 


FRH4-14 


r KH^ O / 


wvj^oxxjv X voo 


526 


FRH4— 15 


r KHft 


LJrinnTT .VTV^ ^ 
wo^oxxjv X voo 


526 


FRH4-16 


FRH4-41 


WGQGTMVTVSS 


528 


FRH4-17 


FRH4-45 


WGQGTTVTVSS 


527 


FRH4-18 


FRH4-47 


WGQGTTVTVSS 


527 


FRH4-19 


FRH4-51 


WGQGTTVTVSS 


527 


FRH4-20 


FRH4-52 


WGQGTTVTVSS 


527 


FRH4-21 


FRH4-13 


WGQGTLVTVSS 


526 


FRH4-22 


FRH4-14 


WGQGTLVTVSS 


526 


FRH4-23 


FRH4-1 


WGQGTLVTVSS 


526 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


T— 'ITT T A O A 

FRH4-24 


TT'DXJA _ O O 


wnOGTLVTVSS 


526 


T-»T5 TT A *3 C 




WGOGTLVTVSS 


526 


FRH4~26 






529 


FRH4— 27 


r rCrlft O 


WfiOGTLVTVS S 


526 


T-iTTTT A O O 

FRH4-20 






527 


^r-iT^ XT A 1 

FRH4— 29 




WGORTLVTVS S 

VV v3 \J Vj X 1-J V X V kj 


526 


FRH4-30 


"CDU A — 1 

r Kil^ o X 


W VJ \^ \J X XJ V X V kJ k— ' 


526 


FRH4-31 


r Krl^ 


W 0\/V3 X U V X V »^ *iiJ 


526 


T— in TT A O 

FRH4-32 


UA — Q A 


WGOGTTVTVS S 

W V3\y V3 X X V X V taJ 


527 


FRH4-33 


TT»OIJ /I __ C 


WV3^V3 X X V X V kJ 


527 


FRH4— 34 




WGOGTTVTVS S 

VV v3 VJ X X V X V ki_f »^ 


527 


FRH4— 35 


TP'DXJ A — O 1 

r rvri'^ ^ X 


WG OG T T VTVS S 

W VJ ^^\J X X V X V »J k>J 


527 


FRH4— 3o 


T7'DtJ A— Q 


WGOGTKVTVS S 

W VJ y/ VJ X X V V X V *-J fc-* 


530 


FRH4-3V 


TTOUA. Q 


WGOGTKVTVS S 

W VJ \y VJ X XX V X V kJ kJ 


530 


FRH4-30 


TTDUA— 1 ft 

r rvrlft X O 


WGOGTTVTVS S 

mi VJ y/ VJ X X V JL V k— ' 


527 


FRH4'-3^3 




WGOGTTVTVSS 

W VJ yy VJ X X V X V kiJ im# 


527 


FRH4— 4U 




WGOGTTVTVSS 

W VJ >^ VJ X X V X V k^k^ 


527 


FRH4-41 




WGRGTLVTVS S 

W VJ XTVVJ X XJ V X V kJ »J 


531 


FRH4-42 




wgrgtTjVtvss 

W VJ £\.VJ X XJ V X V liJ kj 


531 


FRH4-43 




WGOGTTVTVSS 

W O X X V X V tkJ kJ 


527 


T^nTT A A A 

FRH4-44 




WGOGTLVTVSS 

W VJ Yf VJ X ' V X V »J i>j 


526 




I7"Q1TA . ET 


WGOGTLVTVSS 

W VJ ^ VJ X U V X V %J 


r— 

D 


FRH4-45 


xrouA — AQ 


WGOGTT^VTVSS 

W VJ \J VJ X XJ V X V »— ' 


526 


FRH4-47 


"CTDU A — A A 


WGOGTLVTVSS 

Inf VJ yy VJ X XJ V X V ki-f k-/ 


526 


T~»T^TT A AO 

FRH4-48 




WG O G T L VT VS S 
VV VJ yy VJ x xj v x v *^ 


526 


FRH4-49 




WGOGTLVTVSS 

WO^w X XJ V X V 


526 


FRH4-50 




WGOGTLVTVS S 

W VJ^^VJ X XJ V X V kJ *j 


526 


FRH4-51 


FRH4-33 


WGQGTTVTVSS 


527 


FRH4-52 


FRH4-3 


WGQGTMVTVSS 


528 


FRH4-53 


FRH4-4 


WGQGTMVTVSS 


528 


FRH4-54 


FRH4-16 


WGQGTLVTVSS 


526 


FRH4-55 


FRH4-17 


WGQGTLVTVSS 


526 


FRH4-56 


FRH4-11 


WGQGTTVTVSS 


527 


FRH4-57 


FRH4-37 


WGQGTTVTVSS 


527 


FRH4-58 


FRH4-39 . 1 


WGQGTLVTVSS 


526 
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FIGURE lOA: Light Chain Variable 

1 20 

DWMTQSPLS LPVTLGQPAS ISC RSSQSLV 



U2-1 
U2-2 
U2-3 
U2-4 
U2-5 
U2-6 
U2-7 
U2-8 
U2-9 
U2-11 
U2-12 
U2-13 
U2-14 
U2-15 
U2-16 
U2-17 
U2-18 
U2-19 
U2-20 
U2-21 
U2-22 
U2-23 
U2-24 
U2-25 
U2-26 
U2-27 
U2-28 
U2-29 
U2-30 
U2-31 
U2-32 
U2-33 
U2-34 
U2-35 
U2-36 
U2-37 
U2-38 
U2-39 
U2-40 
U2-41 
U2-42 
U2-43 
U2-44 
U2-45 
U2-46 
U2-47 
U2-48 
U2-49 
U2-50 
U2-51 
U2-52 
U2-53 
U2-54 
U2-55 
U2-56 
U2-57 
U2-58 
U2-59 
U2-60 
U2-61 
U2-62 
U2-63 
U2-64 
U2-65 



DWMTQSPLS LPVTLGQPAS ISC RSSQSLV 
DWMTQSPLS LPVTLGQPAS ISCRSSQSLV 
DWMTQSPLS LPVTLGQPAS ISC =tSSQSLV 
DIVMTQTPLS LSVTPGQPAS ISC ^SSQSLL 
DIVMTQTPLS LSVTPGQPAS ISC <SSQSLL 
DIVMTQTPLS LSVTPGQPAS ISC <SSQSLL 
DIVMTQTPLS LSVTPGQPAS ISC <SSQSLL 
DIVMTQTPLS LSVTPGQPAS ISC ^SSQSLL 
DIQMTQSPSS LSASVGDRVT ITC ^ASQGIA 
DIQMTQSPSS LSASVGDRVT IIC^ASfiGIS 
NIVMTQTPLS SPVTLGQPAS ISCRSSQSLV 
NIVMTQTPLS SPVTLGQPAS ISC RSSQSLV 
EIVMTQTPLS SPVTLGQPAS ISCRSSQSLV 
EIVLTQSPGT LSLSPGERAT LSC RASQTVI 
EIVLTQSPGT LSLSPGERAT LSC RASQSVS 
DIQMTQSPSS LSASVGDRVT ITCRASQGIR 
DIVMTQSPDS LAVSLGERAT INC <SSQSVL 
DIVMTQSPDS LAVSLGERAT INC ^SSQSVL 
DIVMTQSPDS LAVSLGERAT INC iCSSQSVL 
DIVMTQSPDS LAVSLGERAT INC tSSQNVL 
DIVMTQSPDS LAVSLGERAT INC iCSSQNVL 
DIVMTQSPDS LTVSLGERAT INC iCSSQSVL 
DIVMTQSPDS LTVSLGERAT INC jCSSQSVL 
DIVMTQSPDS LAVSLGERAT INC =CSSQSVL 
DIVMTQSPDS LAVSLGERAT INC ^SSQSVL 
DIVMTQSPDS LAVSLGERAT INC <SSQSVL 
DIVMTQSPDS LAVSLGERAT INC <SSQSVL 
DIVMTQSPDS LAVSLGERAT INC ^SSOSVL 
DIVMTQSPDS LAVSLGERAT INC ^SSQSVL 
DIVMTQSPDS LAVSLGERAT INC <SSQSIL 
DIVMTQSPDS LAVSLGERAT INC jCSSQSIL 
DIQMTQSPSS LSASVGDRVT ITC RASQDIS 
DIQMTQSPSS LSASVGDRVA ITCRASQDIS 
EIVMTQSPAT LSVSPGERAT LSCRASQSVS 
EIVMTQSPAT LSVSPGERAT LSCRASQSVS 
DIQMTQSPSS VSASVGDRVT ITC RASQDIS 
DIQMTQSPSS LSASVGDRVT ITCRASQSIS 
DIQMTQSPSS LSASLGDRVT ITC =tASOTIS 
DIQMTQSPSS LSASVGDRVT ITC RASQSIR 
DIQMTQSPSS RSASVGDRVT ITC ftASQTIS 
DIQMTQSPSS LSASVGDRVT ITCRASQRIS 
DIQMTQSPSS LSASVGDRVT ITC RASfiSIS 
DIQMTQSPSS LSASVGDRVT ITC 3ASQSIS 
DIQMTQSPSS LSASVGDRVT ITCRASQSIS 
DIQMTQSPSS LSASVGDRVT ITC XASQSIS 
DIQMTQSPSS LSASVGDRVT ITCXASQSIS 
DIQMTQSPSS LSASVGDRVT ITC XASQSIS 
DIQMTQSPSS LSASVGDRVT ITC RASQSIS 
DIQMTQSPSS LSASVGDRVT ITC XASQSIS 
DIQMTQSPSS LSASVGDRVT ITC RASQSIS 
DIQMTQSPSS LSASVGDRVT ITC RASQSIS 
DIQMTQSPSS LSASVGDRVT ITC 3ASQDIS 
DIQMTQSPSS LSASVGDRVT ITC 3ASQDIS 
DIQMTQSPSS LSASVGDRVT ITCRASQDIS 
DIQMTQSPSS LSASVGDRVT ITC 3AS0DIS 
DIQMTQSPSS LSASVGDRVA ITC 3ASQDIS 
DIQMTQSPSS LSASVGDRVA ITC 3ASQDIS 
DIQMTQSPSS LSASVGDRVT ITCRASQDIS 
DIQMTQSPSS LSASVGDRVT ITCRASQDIS 
DIQMTQSPSS LSASVGDGVT ITCRASQDIT 
DIQMTQSPSS LSASVGDRVT ITC 3ASQDIS 
DIQMTQSPSS LSASVGDRVT ITCRASQDIS 
DIQMTQSPSS LSASVGDRVT ITCRASQDIS 
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YSbGN.TYLN 
YSDGN . TYLN 
YSDGN.TYLN 
YSDGN. TYLN 
HSDGK . TYLY 
HSDGK . TYLY 
HSDGK. TYLY 
HSDGK. TYLY 
HSDGK. TYLY 
. . . .N. .YLA 

. ND LA 

HSDGN . TYLS 
HSDGN . TYLS 
HSDGN . TYLS 

SS YLA 

R LA 

. ND LG 

YSSNNKNYLV 
YSSNNKNYLV 
YSSNNKNYLA 
YSSNNKNYLA 
YSSNNKNYLA 
YSSNNKNYLA 
YSSNNKNYLA 
YNSNNKNYLA 
YNSNNKNYLA 
YSSNNKNYLA 
YSSNNKNYLA 
DSSNNKNYLA 
DSSNNKNYLA 
YRSNNKNYLA 
YRSNNKNYLA 

H YLA 

NYLA 

. . SN LA 

. ■ SN . . . . LA 

. . RW LA 

TYLN 

lYLN 

. . S . . . ♦ YLN 

RYLN 

. .S YLN 

RYLN 

. .S YLN 

■ . S YLN 

. . S . . . . YLN 
. . S . . . . YLN 
. . S . . . . YLN 
. . S . . . . YLN 
. .S. . . .YLN 
. . S. . . .YLN 

. . S YLN 

NYLN 

NYLN 

NSLN 

. .D YLN 

NYLN 

NYLN 

NSLN 

NSLN 

NYLN 

NYLN 

. .D YLN 

NSLN 
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"Tftj-QQRPGQSP 
W rQQRPGQSP 
W l^QQRPGQSP 
W JQQRPGQSP 
W ^QKPGQPP 
W ifLQKPGQPP 
W jTLQKPGQPP 

W ^-lqkpgqpp 

W FLQKPGQPP 
W i!'QQKPGKVP 
W iTQQKPGKVP 
W :.QQRPGQPP 
W jQQRPGQPP 
W l^QQRPGQPP 
W !f QQKPGQAP 
WSfQQKPGQAP 
W^QQKPGKAP 
W fQQKPGQPP 
W f QQKPGQPP 
W ifQQKPGQPP 
W f QQKPGQPP 
U ^QQKPGQPP 
W f QQKPGQPP 
W ^QQKPGQPP 
W ifQQKPGQPP 
W i'QQKPGQPP 
W ifQQKPGQPP 
W iTQQKPGQPP 
W ^QQKPGQPP 
W if QQKPGQPP 
W if QQKPGQPP 
W ifQQKPGQPP 
W F'QQKPGKAP 
W JQQKPGKAP 
WfQQDPGQAP 
W StTQQDPGQAP 
WffQQKPGKAP 
W iTQQKPGKAP 
W /QQKPGKAP 
W ^QQRPGNAP 
W f QQKPGKAP 
W ifQQKPGKAP 
W ITQQKPGKAP 
V iTQQKPGKAP 
W f QQKPGKAP 
W ifQQKPGKAP 
W fQQKPGKAP 
WiTQQKPGKAP 
W iTQQKPGKAP 
W ifQQKPGKAP 
W ifQQKPGKAP 
W iTQQKPGKAP 
W ^QQKPGKAP 
W iTQQKPGKAP 
W fQQKPGKAP 
W f QQKPGKAP 
W if QQKPGKAP 
U f QQKPGKAP 
W f QQKPGKAP 
V f QQKPGKAP 
W f QQKPGKAP 
W ifQQKLGKAP 
W ifQQKPGKAP 
WfQQKPGKAP 
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RRLI\K75W 
RRLIY fCVSNW 



RRLIY KVSNW 
RRLIV KVSNW 
QLLI^EVSNR 
QLLIYEVSNR 
QLLIYEVSNR 
QPLIY EVSNR 
OPLIY EVSNR 
KLLIYVASTL 



KLLIY\ASTL 



RLLIYKISNR 



RLLIVKISNR 
RLLIY KISNR 
RLLIS 3ASSR 
RLLIY SASRR 
KRLIYPLASSL 
KLFIYWASTR 
KLFIYWASTR 
KLLIYWASTR 
KLLIY tfASTR 
KLLIY tfASTR 



KLLIYtfASTR 



KLLIY tfASTR 
KLLIY tfASTR 
KLLIYtfASTR 



KVLIYWASTR 
KVLIYtfASTR 



KLLIYtfASTR 



KLLIYtfASTR 



KLLIY WAS AR 
KLLIY WAS AR 



PSpVPDBtFNG 
DsbvPDRFSG 
VPDRFSG 
VPDRFSG 
VPDRFSG 
3VPDRFSG 
IVPDRFSG 
IVPDRFSG 
IVPDRFSG 
IVPSRFSG 
IVPSRFSG 
IVPDRFSG 
IVPDRFSG 
IVPDRFSG 
;iPDRFSG 
IIPDRFSG 
VPSRFSG 
VPDRFTG 
VPDRFTG 
ESf3 VPDRFSG 
ES 3VPDRFSG 
EsbvPDRFSG 
IVPDRFGG 
IVPDRFGG 
VPDRFSG 
IVPDRFSG 



DS 
DS 
FS 
FS 
ES 
FS 
FS 
QS 
QS 
FS 
FS 
FS 
AT 
AT 
QS 
ES 
ES 



KSLIYAASSL 



KSLIY AASSL 
RLLIYSASRR 
RLLIY CSASRR 
KLLIYIAASSL 



KS 3 VPDRFSG 



KFLIYAASSL 
KLLIY ftASSL 
KLLIY fU^SL 
KLLIY AASTL 
KVLIYAESSL 
KLLIY lASSL 



IVPDRFSG 
IVPDRFSG 
IVPDRFSG 
IVPDRFSG 
IVPDRFSG 
IVPSKFSG 
IVPSRFSG 
ATpIPARFSG 
AT3IPARFSG 
QSG VPSRFSG 
QS 3VPSRFSG 



KLLIY TASSL 
KLLIY TASSL 
KLLIY TASSL 
KLLIY rVSSL 
KLLIY IVSSL 



KLLIY rVSSL 



KLLIY TASSL 



KLLIY TASSL 
KLLIY TASSL 
KLLIY DASNL 
KLLIY DASNL 
ELLIY DASNL 
KLLIYDASNL 
KLLIY PASNL 
KLLIY DASNL 
KLLIY DASIL 
KLLIY 3ASNL 
KLLIY DASNL 
KLLIB DASNL 
KLLIY PASNL 
KLLIY DASNL 



QS 
fiS 
QS 
QS 
QS 
QS 
QS 
fiS 
QS 
QS 
QS 
QS 
QS 



IVPSRFSG 
IVPSRVSG 
IVPSRFSG 
IVPSRFSG 
IVPSRFSG 
IVPSRFSG 
IVPSRFSG 
IVPSRFSG 
IVPSRFSG 
IVPSRFSG 
IVPSRFSG 
IVPSRFSG 
IVPSRFSG 
VPSRFSG 
ETbVPSRFSG 
ET 3VPSRFSG 
irb VPSRFSG 
IVPSRFSG 
ETp VPSRFSG 
ET 3VPSRFSG 
ET SVPSRFSG 
ET 3VPSRFSG 
ET SVPSRFSG 
ET 3VPSRFSG 
ET 3VPSRFSG 
ET 3VPSRFSG 
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VYYC MQSTHW .PITt i-GOGTR 

VYYC EQGTHW . PTT F'GQGTR 

VYYC >1QGTHW .PIT ?GQGTR 

VYYC HQGTHW . PIT ^GOGTR 

VYYC 4QGIQL . PCS •'GQGTK 

VYYC <QSIQL . PLT F^GGCTK 

VYYC 1QSIQL . PLT FGGGTK 

VYYC >1QS I QL . PIT TGHGTR 

VYYC 4QSIQL .PIT TGHGTR 

TYYC^NYNSA . PFT F'GPGTK 

TYYC 3KYNSV . PLT r GGGTK 

VYYC ^QATQF . PHT PGPGTK 

VYYC 4QATQF .PHT rGPGTK 

VYYC 40ATQF . PHT TGGGTK 

VYYC 3QYGSS . PRT TGQGTK 

VYYC2QYGSS . PRS F'GQGTK 

TYYC :.QHNSY . PPT ^GQGTK 

VYYC 3QYYSF . PWT ?-GQGTK 

VYYC 3QYYSF . PWT r GQGTK 

VYYC 30YYST . TWT r'GQGTK 

VYFC 3QYYGT . PRT F'GQGTR 

VYFC X)YYGT . PRT -GQGTK 

VYYC 3QYYSI . SRT FGQGTK 

VYYC 3QYYSI . SRT ^GQGTK 

VYYC 3QYYST . TWT ?GPGTK 

VYYC 3QYYST . TWT TGPGTK 

LYYC :)OYYST . MFS ^GQGTK 

LYYC 30YYST .MFS FGQGTK 

VFYC IQYYST . PLT FGGGTK 

VFYC JQYYST . PLT rGGGTK 

VYFC :)QYFIT . PLT - GGGTK 

VYFC 3QYFIT . PLT ^GGGTK 

TYYC :)OYNNY _JPFT F*GPGTK 

TYYC 3QYNTY . PFT r'GPGTK 

VYYC 3QHNNW PPWT ^ GQGTK 

VYYC 3QHNNW PPWT rGQGTK 

TYYc BqAKSF . PPTp GQGTK 



AYYC 3QSHSA . PFT ^GPGTK 
TYYC 3QSYST . . LTF GGGTK 



TYYC 3QSYSI . PLT F^GGGTK 

TYYC 3QIYST . SIT F'GQGTR 

TYYC 3QSYIT . PIT F'GQGTR 

TYYC 3QSYFT . PIT F'GQGTR 

TYYC 3QSYFS -PIT F'GQGTR 

SYYC 3QSFYT .PIT F'GQGTR 

SYYC 3QSFYT .PIT F'GQGTR 

TYYC 3QSYFT . PIT F'GQGTR 

TYYC 3QSYFT .PIT F'GQGTR 

TYYC 3QSYFT .PIT F'GQGTR 

SYYC 3QSFYA .PIT F'GQGTR 

SYYC 3QSFYA . PIT F'GQGTR 

TYYC 30SYFT .PIT F'GQGTR 

TYYC 3QYDYL .PFT F^GPCTK 

TYYC 3QYDYL . PFT F'GPGTK 

TYYC 3QCDDL .PLT F'GGGTK 

TYYC 3HYDNL . PLT F'GGGTK 

TYYC 3QYDNL . PLT ^GGGTK 

TYYC 30YDNL . PLT ^GGGTK 

TYYC 3QCDIL . PLS F'GGGTK 

TYYC 3QYDNL .PLA F'GGGTK 

TYYC 30YDSL .PIT F'GQGTR 

TYYC 3QYDNL .PIT F'GQGTR 

TYYC 3HYDNL . PIT ?GQGTR 

TYYCpHYDNL .PIT fGQGTR 
CDR3 
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FIGURE llA: Heavy Chain Variable Regions 

1 20 40 

QVQLVQSGAE VKKPGASVKV SCKAS pYTFT HYiSlS. . WVR 

QVQLVQSGAE VKKPGASVKV SCKAS GYTFT SYGIS. . WR 

QVHLVQSGAE VKKPGASVKV SCKVS GYTFT GHYMH . . rfVR 

QVQLVQSGAE VKKPGASVKV SCKAS GYTFT GYYMH . , >IVR 

QVQLVQSGAE VKKPGASVKV SCKVS GYTLT ELSMH . . tfVR 

QVQLVQSGAE VKKPGASVKV SCKVS GYTLT ELSMH . . JVR 

QVTLKESGPV LVKPTETLTL TCTVS GFSLS NARMGVS rflR 

QVTLKESGPV LVKPTETLTL TCTVS GFSLS NARMGVS JIR 

QITLKESGPT LVKPTQTLTL TCTFS GFSLS TGGVGVG >/IR 

QITLKESGPT LVKPTQTLTL TCTFS GFSLS TGGVGVG tfIR 

QITLKESGPT LVKPTQTLTL TCTFS GFSLN TGGVGVG (^IR 

QITLKESGPT LVKPTQTLTL TCTFS GFSLS TGGVGVG 41R 

QITLKESGPT LVKPTQTLTL TCTFS GFSLS TGGVGVG rfIR 

QITLKESGPT LVKPTQTLTL TCTFS GFSLS TGGVGVG rflR 

QITLKESGPT LVKPTQTLTL TCTFS GFSLS TGGVGVG JIK 

EVQLVESGGG LVKPGGSLRL SCAAS GFPFS RYS MNWR 
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EVQLLESGGG LVQPGGSLRL SCAAS GFTFS SYA MN ^TVR 



EVQLLESGGG LVQPGGSLRL SCAAS GFTFS SYA MS ^TVR 



EVQLLESGGG LVQPGGSLRL SCTAS GFTFS SYA MS 4VR 



EVQLLESGGG LVQPGGSLRL SCTAS GFTFS SYA MS >/VR 



QVQLVESGGG WQPGRSLRL SCAAS GFTFS SYG MH >Am 



QVQLVESGGG WQPGRSLRL SCAAS GFTFS SYG 



QVQLVESGGG WQPGRSLEIL SCAAS GFTFS SYG 



QVQLVESGGG WQPGRSLRL SCAAS GFTFS SYD 



QVQLVESGGG WQPGRSLRL SCAAS GFTFS SYD mi 4VR 



QVQLVESGGG WQPGRSLRL SCAAS GFTFS SYG MH iPJR 



QVQLVESGGG WQPGRSLRL SCAAS GFTFS SYG MH tfVR 



QVQLVESGGG WQPGRSLRL SCAAS GFTFS SYG MH tfVR 



QVQLVESGGG WQPGRSLRL SCAAS GFTFS SYG MH ^A^ 



QVQLVESGGG WQPGRSLRL SCAAS GFTFR SHG MH lA/R 



EVQLVESGGG LVQPGGSLRL SCAAS GFTFS AYS MN JVR 



EVQLVESGGG LVQPGGSLRL SCAAS GFTFS SYS VOt 



EVQLVESGGG LVQPGGSLRL SCAAS GFTFS SYS MN f^rVR 



EVQLVESGGG LVQPGGSLRL SCAAS GFTFS SYS MN tfVR 



QVQLQESGPG LVKPSQTLSL TCTVS 6GSVS SGGYYWSrfIR 
QVQLQESGPG LVKPSQTLSL TCTVS GGSIS RGGYYWSj rflR 
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FIGURE IIB 
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Cladogram of the Light Chain Variable Regions 
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Ut -1 light chain nucleotide sequence (SEP ID NO:532) 

gaygtngtnatgacncarwsnccnmtnwsnmtnccngtnacnmtnggncarccngcnwsnathw 

sntgymgnwsnwsncarwsiimtngtntaYwsngayggnaaYacntaYnitnaaYtggt:t.ycarca 

rmgnccnggncarwsnccnmgnmgnmtnathtayaargtnwsnaaytgggaywsnggngtnccn 

gaymgnttyaayggnwsnggnwsnggnacngayttyacnmtnaarathwsnmgngtngargcng 

argaygtnggngtntaytaytgyatgcarwsnacncaytggccnathacnttyggncarggnac 

nmgnmtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygar 

carmtnaarwsnggnacngcnwsngtngtntgymtnm-tnaayaayttytayccnmgngargcna 

argtncartggaargtngayaaygcnintncarwsnggnaaywsncargarwsngtnacngarca 

rgaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngayt 

aarcayaargtn-taygcntgygargtnacncaycarggumtnwsnwsnccngtnacnaarwsnt 

tyaaymgnggngartgy 

Ui -2 light chain nucleotide sequence (SEP ID NO:533) 

gaygtngtnatgacncarwsnccnmtnwsnintnccngtnacnintnggncarccngcnwsnathw 

sntgymgnwsnwsncarwsnmtngtntaywsngayggnaayacntaymtnaaytggtliycarca 

rmgnccnggncarwsnccnmgiimgrmitnathtayaargtnwsnaaytgggaywsnggngtnccn 

gayingntt:ywsnggnwsnggnwsnggnacngayt:t:yacnmt.naarathwsnmgngtngargcn 

argaygtnggngtntaytaytgyathcarggnacncaytggccnacnacnttyggncarggnac 

nmgnmtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygar 

carmtnaarwsnggnacngcnwsngtngtntgymtimtnaayaayttytayccnmgngargcna 

argtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsng-tnacngarca 

rgaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacrmtnwsnaa 

aarcayaargtntaygcntgygargtnacncaycarggnmt.nwsnwsnccng1:nacnaarwsn1: 

tyaaymgnggngartgy 

Ut-3 light chain nucleotide sequence (SEP ID NP;534) 

gaygtngtnatgacncarwsnccnmtnwsnmtnccngtnacnmtnggncarccngcnwsnathw 
sntgymgnwsnwsncarwsnmtngtntaywsngayggnaayacntaymtnaaytggmtncarca 
rmgnccnggncarwsnccnmgningnintnathtayaargtnwsnaaytgggaywsnggngtnccn 
gaymgnttywsnggnwsnggnwsnggnacngayttyacnmtnaarathwsnmgngtngargcng 
argaygtnggngtntaytaytgyatgcarggnacncaytggccnathacnttyggncarggnac 
nmgnmtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygar 
carmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccningngargcna 
argtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarca 
rgaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygar 
aarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnt 
tyaaymgnggngartgy 
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Ui-4 Ught chain nucleotide sequence (SEP ID NO:534) 

gaYgtngtnatgacncarwsnccnmtnwsrmtnccngtnacrmtnggncarccngcnwsnath 

sntgymgnwsnwsncarwsnmtngtntaywsngaYggnaayacntaymtnaaYtggmtncarc 

rmgnccnggncarwsnccnmgnmgnmtnathtayaargtnwsnaaYtgggaYWsnggngtnccn 

gaYingnttYWsnggnwsnggnwsnggnacngaYttYacnmtnaarathwsnitigngtngargcng 

argaYgtnggngtntaYtaYtgYatgcarggnacncaYtggccnathacnttYggncarggnac 

nmgnmtngarathaarmgnacngtngcngcnccnwsngtnttYathttYCcnccnwsngaYgar 

carmtnaarwsnggnacngcnwsngtngtntgymtnmtnaaYaaYttYtaYCcnmgngargcna 

argtncartggaargtngaYaaYgcnmtncarwsnggnaaYwsncargarwsngtnacngarca 

rgaYwsnaargaYWsnacntaYwsnmtnwsnwsnacnmtnacnmtnwsnaargcngaYtaYgar 

aarcayaargtntaygcntgYgargtnacncaYcarggnm-tnwsnwsnccngtnacnaarwsnt 

tYaaYnignggngartgy 



Ui-S Ught chain nucleotide sequence fSEO ID NO:535) 

gaYathgtnatgacncaracnccnmtnwsrimtnwsngtnacnccnggncarccngcnwsnathw 
sntgYaarwsnwsncarwsnmtnmtncaYwsngaYggnaaracntaymt:ntaYt.ggtayintnca 
raarccnggncarccnccncarmtrmitnathtaYgargtnwsnaaYingnttYWsnggngtnccn 
gaYmgnttYwsnggnwsnggnwsnggnacngaYttYacnmtnaarathwsningngtngargcng 
argaYgtnggngtntaYtaYtgYatgcarggnathcarmtnccntgYwsnttYggncarggnac 
naarmtngarathaarmgnacng-tngcngcnccnwsngtnttYath-ttYCcnccnwsngaYgar 
carmtnaarwsnggnacngcnwsngtngtntgymtnmtnaaYaaYttYtaYCcnmgngargcna 
argtncartggaarg-tngaYaaYgcnmtncarwsnggnaaYWsncargarwsngtnacngarca 

rgaYwsnaargaYwsnacntaYwsnmtnwsnwsnacnmtnacnmtnwsnaargcngaY 
aarcaYaarg-tntaYgcntgYgargtnacncaYcarggnmlinwsnwsnccngtnacnaarwsnt 

ty aa Y^tignggn g a r t gY 



Ut -6 light chain nucleotide sequence rSEO ID NO:536) 

gaYathgtnatgacncaracnccnmtnwsnmtnwsngtnacnccnggncarccngcnwsnathw 
sntgYaarwsnwsncarwsnmtnmtncaYwsngaYggnaaracntaYmtntaYtggtaYnitnca 
raarccnggncarccnccncarmtnmtnathtaYgargtnwsnaaYmgnttYwsnggngtnccii 
gaYmgnttYwsnggnwsnggnwsnggnacngaYttYacrmtnaarathwsningngtngargcng 
argaYgtnggngtntaYtaYtgYatgcarwsnathcarmtnccnmtnacnttYggnggnggnac 
naargtngarathaarmgnacngtngcngcnccnwsngtnttYathttYCcnccnwsngaYgar 
carmtnaarwsnggnacngcnwsngtngtntgYmtnmtnaaYaaYttytaYCcnmgngargcna 
argtncartggaargtngaYaaYgcnmtncarwsnggnaaYwsncargarwsngtnacngarca 

rgaYT^'snaargaYwsnacntaYwsnmtnwsnwsnacnmtnacnmtnwsnaargcngaYtaY 
aarcayaargtntaYgcntgygargtnacncaYcarggnmtnwsnwsnccng'tnacnaarwsnt: 

tYaaymgnggngartgY 
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U,.-7 Mght chain nucleotide sequence (SEP ID NO:536) 

gaYathgtnatgacncaracnccnmtnwsnmtnwsngtnacnccnggncarccngcnwsnathw 

sntgyaarwsnwsncarwsnmtnmtncaywsngayggnaaracnliaymtntaYtggtaYintnca 

raarccnggncarccnccncarmtrimtnathtaYgargtnwsnaaymgnttywsnggngtnccn 

gaymgnttywsnggnwsnggnwsnggnacngayttyacnmtnaarathwsnmgngtngar 

argaygtnggngtntaytaytgyatgcarwsnathcarmtnccnmtnacnttyggnggnggnac 

naargtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygar 

carmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcna 

argtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarca 

rgaywsnaargaywsnacntayT^snmtnwsnwsnacnmtnacnmtnws 

aarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnt: 
tyaaymgnggngartgy 



Ui ,-8 Hght chain nucleotide sequence fSEO TP NO:53T> 

gayathgtnatgacncaracnccnmtnwsnmtnwsngtnacnccnggncarccngcnwsnathw 

sntgyaarwsnwsncarwsruntnmtncaywsngayggnaaracntaymtntaytggttym 

raarccnggncarccnccncarccnmtnathtaygargtnwsnaaymgnttywsnggngtnccn 

gaymgnttywsnggnwsnggnwsnggnacngayttyacnmtnaarathwsnmgngtngargcn 

argaygtnggngtntaytaytgyatgcarwsnathcarmtnccnathacnttyggncayggnac 

rmgnmtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygar 

carmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcn 

argtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarca 

rgaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngayt 

aarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarWsn-t 

tyaaymgnggngartgy 



Ut -9 light chain nucleotide sequence fSEO ID NO:S37) 

gayathgtnatgacncaracnccnmtnwsnmtnwsngtnacnccnggncarccngcnwsnathw 
sntgyaarwsnwsncarwsnmtnmtncaywsngayggnaaracntaymtntaytggttymtnca 
raarccnggncarccnccncarccnmtnathtaygargtnwsnaaymgnttywsnggngtnccn 
gaymgnttywsnggnwsnggnwsnggnacngayttyacnmtnaarathwsnmgngtngargcng 
argaygtnggngtntaytaytgyatgcarwsnathcarmtnccnathacnttyggncayggnac 
nmgnmtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygar 
carmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcna 
argtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarca 
rgaywsnaargaywsnacntaywsnintnwsnwsnacnmtnacnmtnwsnaargcngaytaygar 
aarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnt 
tyaaymgnggngartgy 
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Ui -11 light chain nucleotide sequence (SEP ID NO:538) 

gaYathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaYingngtnacnatha 

cntgymgngcnwsncarggnathgcnaaytaymtngcntggtaycarcaraarccnggnaargt 

nccnaarmtmntnathtaygtngcnwsnacnmtncarwsnggngtnccnwsnm 

wsnggnwsnggnacngayttyacnmtnacnathwsnwsrimtncarccngargaygtngcnacnt 

aytaytgycaraaytayaaywsngcnccnttyacnttyggnccnggnacnaargtngayathaa 

rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgyrntnmtnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 

gcn1:gygarg1:nacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart: 

gy 



Ut-12 light chain nucleotide sequence rSEO ID NO:539) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtnacnatha 

thtgymgngcnwsncarggnathwsnaaygaymtngcntggtaycarcaraarccnggnaargt 

nccnaarmtnmtnathtaygcngcnwsnacnmtncarwsnggngtnccnwsnmgntty^ 

wsnggnwsnggnacngayttyacnmtnacnathwsnwsnintncarccngargaygtngcnacnt 

aytaytgycaraartayaaywsngtnccnmtnacnttyggnggnggnacnaargtngarathaa 

rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtiimtnaayaayttytayccningngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacimtnaciimtnwsnaargcngaytaygaraarcayaargt.nta 

gcntgygarg-tnacncaycarggnm-tnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 



Uf -13 light chain nucleotide sequence (SEP ID NO:540) 

aayathgtnatgacncaracnccnmtnwsnwsnccngtnacnm-tnggncarccngcnwsnathw 

sntgymgnwsnwsncarwsnmtngtncaywsngayggnaayacntaymtnwsntggmtncarca 

rmgnccnggncarccnccnmgnmtnmtnathtayaarathwsnaaymgnttywsnggngtn 

gaymgnttywsnggnwsnggngcnggnacngayttyacnmtnaarathwsrmigngtngargcng 

argaygtnggngtntaytaytgyatgcargcnacncarttyccncayacnttyggnccnggnac 

naarg-tngayathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygar 

carmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcna 

argtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarca 

rgaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygar 

aarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnt 

tyaaymgnggngartgy 
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Ui -14 light chain nucleotide sequence (SEP ID NO:54Q) 

aayathgtnatgacncaracnccnmtnwsnwsnccngtnacnmtnggncarccngcnwsnathw 

sntgymgnwsnwsncarwsnmtngtncaYwsngaYggnaayacntaym1:nwsntggm 

rmgnccnggncarccnccnmgnmtimtnathtayaarathwsnaaymgnttyw 

gaymgnttywsnggnwsnggngcnggnacngayttyacnintnaarathwsnitigngtngargcng 

argaygtnggngtntaytaytgyatgcargcnacncarttyccncayacnttyggnccnggnac 

naargtngayathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygar 

carmtnaarwsnggnacngcnwsngtngtntgymtnintnaayaayttytayccnmgngargcna 

argtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarca 

rgaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcnga^^ 

aarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnt: 

tyaaymgnggngartgy 

Ur^-15 light chain nucleotide sequence (SEP ID NO:S41) 

garathgtnatgacncaracnccnmtnwsnwsnccngtnacnmlinggncarccngcnwsnathw 

sntgymgnwsnwsncarwsnmtngtncaywsngayggnaayacntaymtnwsntggmtn 

rmgnccnggncarccnccnmgrmtnmtnathtayaarathwsnaaymgnttywsnggngtn^ 

gaymgnttywsnggnacnggngcnggnacngayttyacnmtnaarathwsnmgngtngargcng 

argaygtnggngtntaytaytgyatgcargcnacncarttyccncayacnttyggnggnggnac 

naargtngarathaarmgnacngtingcngcnccnwsngtnttyathttyccnccnwsngaygar 

carmtnaarwsnggnacngcnwsngtngtntgyrntnmtnaayaayttytayccnmgngargcna 

argt.ncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarca 

rgaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngayt 

aarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnt 

tyaaymgnggngartgy 

Ut-16 light chain nucleotide sequence (SEP ID NP:542) 

garathgtnmtnacncarwsnccnggnacnmtnwsnmtnwsnccnggngarmgngcnacr^ 

sntgymgngcnwsncaracngtnathwsnwsntayititngcntggtaycarcaraarccnggnca 

rgcnccnmgnmtnmtnathwsnggngcnwsnwsnmgngcnacnggnathccngaymgntt^ 

ggnwsnggnwsnggnacngayttyacnmtnacnathwsnmgnmtngarccngargayttygcng 

tntaytaytgycarcartayggnwsnwsnccnmgnacnttyggncarggnacnaargtngarat 

haarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsn 

ggnacngcnwsngtngtntgymtrmtnaayaayttytayccningngargcnaargtricartgga 

argtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaarga 

ywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaar 

taygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsntliyaaymgnggng 

artgy 
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Ui-17 light chain nucleotide sequence (SEP ID NO:543) 

garathgtnmtnacncarwsnccnggnacnmtnwsnmtnwsnccnggngarmgngcnacn^ 

sntgymgngcnwsncarwsngtnwsnmgnmtngcntggtaYcarcaraarccnggncargcncc 

nmgrrnitnmtnathtayggngcnwsnmgrungngcnacnggnathccngaymgnttv^ 

ggnwsnggnacngayttYacnmtnacnathwsmngnmtngarccngargaYttYgcngtntaY 

aYtgycarcartaYggnwsnwsnccnmgnwsnttYggncarggnacnaarmtngarathaarmg 

nacngtngcngcnccnwsngtnttyathttYCcnccnwsngaYgarcarmtnaarwsnggnacn 

gcnwsngtngtntgYmtnmtnaaYaaYttYtaYCcnmgngargcnaargtncartggaargtng 

aYaaYgcnmtncarwsnggnaaYWsncargarwsngtnacngarcargaYwsnaargaYWsnac 

ntaYWsrmtnwsnwsnacimtnacnmtnwsnaargcngaYtaYgaraarcaYaargtn-taYgcn 

tgYgargtnacncaYcarggnmtnwsnwsnccngtnacnaarwsnttYaaYingnggngartgY 



Ui -18 light chain nucleotide sequence fSEO IP NO;544) 

gaYathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaYnigngtnacnatha 

cntgYmgngcnwsncarggnathmgnaaYgaYmtnggntggtaycarcaraarccnggnaargc 

nccnaarmgnmtnathtaYgcngcnwsnwsnmtncarwsnggngtnccnwsnmgn 

wsnggnwsnggnacngarttYacnmtnacnathwsnwsnmtncarccngargaYttYgcnacnt 

aYtaYtgYmtncarcaYaaYwsntaYCcnccnacnttYggncarggnacnaargtngarathaa 

rmgnacngtngcngcnccnwsngtnttYathttYCcnccnwsngaYgarcarmtnaarwsnggn 

acngcnwsngtngtntgYmtnmtnaaYaaYttYtaYCcnmgngargcnaargtncartggaarg 

tngaYaaYgcnmtncarwsnggnaaYwsncargarwsngtnacngarcargaYwsnaargaYws 

nacntaYwsnmtnwsnwsnacimtnacnmtnwsnaargcngaYtaYgaraarcaYaargtntaY 
gcntgYgargtnacncaYcarggiimtnwsnwsnccng-tnacnaarwsnttYaaYingnggngart 

gy 



Ut-19 light chain nucleotide sequence fSEO ID NO;545) 

gaYathgtnatgacncarwsnccngaYwsnmtngcngtnwsmntnggngarmgngcnacnatha 

aYtgYaarwsnwsncarwsngtruntntaYwsnwsnaaYaaYaaraaYtaYHitngtntggtaYca 

rcaraarccnggncarccnccnaarm-tn-ttYath-taY'tgggcnwsnacnitigngarwsnggngtn 

ccngaYingnttYacnggnwsnggnwsnggnacngaYttYacnmtnacnathwsnwsnmtncarg 

cngargaYgtngcngtntaYtaYtgYcarcar-taYtaYwsnttYCcntggacnttYggncargg 

nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttYathttYCcnccnwsngaY 

garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaaYaaYttYtayccrimgngarg 

cnaargtncartggaargtngaYaaYgcnmtncarwsnggnaaYwsncargarwsng-tnacnga 

rcargaYWsnaargaYWsnacntaYwsrmtnwsnwsnacnmtnacnmtnwsnaargcng 

garaarcaYaargtntaYgcntgYgargtnacncaycarggnmtnwsnwsnccngtnacnaarw 

snftyaaymgnggngartgy 
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U, -20 light chain nucleotide sequence (SEP ID NO:54y> 

gaYathgtnatgacncarwsnccngaywsnmtngcngtnwsnmtnggngarmgngcnacn 

aytgyaarwsnwsncarwsngtnmtntaywsnwsnaayaaYaaraaYtayititngtntggtayca 

rcaraarccnggncarccnccnaarmtnttyathtaytgggcnwsnacningngarwsnggngtn 

ccngaymgnttyacnggnwsnggnwsnggnacngayttyacnmtnacnathwsnwsnmtncarg 

cngargaygtngcngtntaytaytgycarcartaytaywsnttyccntggacnttyggncargg 

nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttYathttyccnccnwsngay 

garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngarg 

cnaargtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacnga 

rcargaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytay 

garaarcayaargtntaygcn-tgygargtnacncaycarggnmtnwsnwsnccng-tnacnaarw 

sntityaaymgnggngartgy 



Ut^-21 light chain nucleotide sequence (SEO ID NO;546) 

gayathgtnatgacncarwsnccngaywsnmtngcngtnwsnm-tnggngarmgngcnacnatha 

aytgyaarwsnwsncarwsngtmtitntaywsnwsnaayaayaaraay-taymtngcntggtayca 

rcaraarccnggncarccnccnaarmtnmtnathtaytgggcnwsnacningngarwsnggngtn 

ccngaymgnttywsnggnwsnggnwsnggnacngayttyacnmtnacnathwsnwsnm 

cngargaygtngcngtntaytaytgycarcartaytaywsnacnacntggacnttyggncargg 

nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttyatht-fcYCcnccnwsngay 

garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngarg 

cnaargtncartggaargtngayaaygcnm-tncarwsnggnaaywsncargarwsngtnacnga 

rcargaywsnaargaywsnacntaywsimtnwsnwsnacrmtnacnmtnwsnaargcngayta 

garaarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarw 

snttyaaymgnggngartgy 



Uf -22 light chain nucleotide sequence TSEO ID NO:547) 

gayathgtnatgacncarwsnccngaywsimtngcngtnwsnmtnggngarmgngcnacna-tha 

aytgyaarwsnwsncaraaygtnmtntaywsnwsnaayaayaaraaytaymtngcntggtayca 

rcaraarccnggncarccnccnaarmtnmtnathtaytgggcnwsnacnmgngarwsnggngtn 

ccngaymgnttywsnggnwsnggnwsnggnacngayttyacnmtnacnathwsnwsnmt 

cngargaygtngcngtntayttytgycarcartaytayggnacnccnmgnacnttyggncargg 

nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngay 

garcarmtnaarwsnggnacngcnwsngtngtntgymtrmtnaayaayttytayccnmgngarg 

cnaargtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacnga 

rcargaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngayt 

garaarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarw 

snttyaaymgnggngartgy 
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Ui -23 light chain nucleotide sequence (SEP ID NO:548) 

gayathgtnatgacncarwsnccngaywsnmtngcngtnwsnmtnggngarmgngcnacnatha 
aytgYaarwsnwsncaraaygtnmtntaywsnwsnaayaaYaaraaytaymtngcntggtaYca 
rcaraarccnggncarccnccnaarmtnmt.nath1:aytgggcnwsnacnmgngarwsnggngtn 
ccngaymgnttywsnggnwsnggnwsnggnacngayttyacimtnacnathwsnwsnmtncarg 
cngargaygtngcngtntayttytgycarcartaytayggnacnccmngnaciittyggncargg 
nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngay 
garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccningngarg 
cnaargtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacnga 

rcargaywsnaargaywsnacntaywsrmtnwsnwsnacnmtnacnmtnws^ 
garaarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarw 

snttyaaymgnggngartgy 

Uf-24 light chain nucleotide sequence fSEO ID NO:549) 

gayathgtnatgacncarwsnccngaywsnmtnacngtnwsnnitnggngarmgngcnacnatha 

aytgyaarwsnwsncarwsngtnmtntaywsnwsnaayaayaaraaytaymtngcntggtayca 

rcaraarccnggncarccnccnaarmtnmtnathtaytgggcnwsnacnmgngarwsnggngtn 

ccngaymgnttyggnggnwsnggnwsnggnacngayttyacnmtnacnathwsnwsnmtncarg 

cngargaygtngcngtntaytaytgycarcartaytaywsnathwsnmgnacnttyggncargg 

nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngay 

garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngarg 

cnaargtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacnga 

rcargaywsnaargaywsnacntaywsnmtnwsnwsnacnintnacrmtnwsn 

garaarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarw 

snttyaaymgnggngartgy 

Uf 25 light chain nucleotide sequence (SEP ID NO:549) 

gayathgtnatgacncarwsnccngaywsnmtnacngtnwsnmtnggngarmgngcnacnatha 
aytgyaarwsnwsncarwsngtnmtntaywsnwsnaayaayaaraaytaymtngcntggtayca 
rcaraarccnggncarccnccnaarmtnmtnathtaytgggcnwsnacnmgngarwsnggngtn 
ccngaymgnttyggnggnwsnggnwsnggnacngayttyacnmtnacnathwsnwsnmtncarg 
cngargaygtngcngtntaytaytgycarcartaytaywsnathwsnitignacnttyggncargg 
nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngay 
garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngarg 
cnaargtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacnga 
rcargaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytay 
garaarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarw 

snttyaaymgnggngartgy 
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Uf -26 light chain nucleotide sequence (SEP ID NO:550) 

gayathgtnatgacncarwsnccngaywsnmtngcngtnwsnmtnggngarmgngcnacnatha 
aytgyaarwsnwsncarwsngtnmtntaYaaywsnaaYaaYaaraaYliaYintngcntggtaYca 
rcaraarccnggncarccnccnaarmtnmtnathtaYtgggcnwsnacnmgngarwsnggngtn 
ccngaYingnttYWsnggnwsnggnwsnggnacngaYttYacruntnacnathwsnwsiHntncarg 
cngaYgaYgtngcngtntaYtaYtgYcarcartaYtaYWsnacnacntggacnttYggnccngg 
nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttyatihttYccnccnwsngay 
garcarmtnaarwsnggnacngcnwsngtngtntgYintimtnaaYaaYttYtaYCcningngarg 
cnaargtncartggaargtngayaaYgcnmtncarwsnggnaaYwsncargarwsngtnacnga 
rcargaYwsnaargaYwsnacntaYwsnmtnwsnwsnacnmtnacrmtnwsnaargcngaYta^ 
garaarcaYaargtntaYgcntgYgargtnacncaYcarggnmtnwsnwsnccngtnacnaarw 
snttyaaYingnggngartgY 

Ui -27 light chain nucleotide sequence (SEP BP NO:551) 

gaYathgtnatgacncarwsnccngaYwsimtngcngtnwsnintnggngarmgngcnacnatha 
aYtgYaarwsnwsncarwsngtnmtntaYaaYwsnaaYaaYaaraaYtaY^tngcntggtaYca 
rcaraarccnggncarccnccnaarmtnmtnathtaYtgggcnwsnacningngarwsnggngtn 
ccngaYxngnttYwsnggnwsnggnwsnggnacngaYttYacnmtnacnathwsnwsnmtncarg 
cngaYgaYgtngcngtntaYtaytgYcarcartaY'taYwsnacnacntggacnftYgg^iccngg 
nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttYathttyccnccnwsngay 
garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaaYaaY'ttYtaYCcnnigngarg 
cnaargtncartggaargtngaYaaYgcnmtncarwsnggnaaYwsncargarwsngtnacnga 
rcargaYwsnaargaYwsnacntaYwsrmtnwsnwsnacnmtnacnmtinwsnaargcngaYta^ 
garaarcaYaargtntaygcntgYgargtnacncaYcarggnmtnwsnwsnccngtnacnaarw 
snttyaaymgnggngartgy 

Uf -28 Ught chain nucleotide sequence (SEP TP NP:552) 

gaYathgtnatgacncarwsnccngaYWsnintngcngtnwsiimtnggngarmgngcnacnatha 

aY^gyaarwsnwsncarwsngtnmtntaYWsnwsnaaYaaYaaraaY'taYintngcntggtaYca 

rcaraarccnggncarccnccnaargtnmtnathtaytgggcnwsnacnmgnaarwsnggngtn 

ccngaYmgnttYwsnggnwsnggnwsnggnacngaYttYacnmtnacnathwsnggnintncarg 

cngargaYgtngcnmtntaY'taY'tgYcarcartaYtaYWsnacna-tgt'tYWsnttYggncargg 

nacnaarmtngarathaarmgnacngtngcngcnccnwsngtnttYathttyccnccnwsngay 

garcarmtnaarwsnggnacngcnwsngtngtntgYintnmtnaaYaaYttYtaYCcmngn 

cnaargtncartggaargtngaYaaYgcnmtncarwsnggnaaYwsncargarwsngtnacnga 

rcargaYwsnaargaYT«fsnacntaYwsnmtnwsnwsnaciimtnacxmit.nwsnaargcngaytaY 
garaarcaYaargtntaYgcntgygargtnacncaYcarggnmtnwsnwsnccngtnacnaarw 

snttYaaYmgnggngartgY 
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1-29 light chain nucleotide sequence (SEP ID NO:S52) 

gayathgtnatgacncarwsnccngaywsnintngcngtnwsnintnggngarmgngcnacnatha 

aytgyaarwsnwsncarwsngtnmtntaYwsnwsnaaYaayaaraaYtaYmtngcntggtayca 

rcaraarccnggncarccnccnaargtnmtnathtaytgggcnwsnacmtignaarwsnggngtn 

ccngaymgnttywsnggnwsnggnwsnggnacngayttyacmntnacnathwsnggnmtncar 

cngargaygtngcnmtntaytaytgycarcartaytaywsnacnatgttywsnttyggncargg 

nacnaarmtngarathaarmgnacngtngcngcnccnwsngtnt1:yatht.tyccnccnwsngay 

garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccningngarg 

cnaarg-tncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsnglinacnga 

rcargaywsnaargaYwsnacnt:aywsnmtnwsnwsnacrmt.nacnmtnwsnaargcngayt:ay 

garaarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarw 

snttyaaymgnggngartgy 



Ut,-30 light chain nucleotide sequence (SEP ID NO:553) 

gayathgtnatgacncarwsnccngaywsnintngcngtnwsnmtnggngarmgngcnacnatha 

aytgyaarwsnwsncarwsngtnmtngaywsnwsnaayaayaaraaytaymtngcntggtayca 

rcaraarccnggncarccnccnaarmtnmtnathtaytgggcnwsnacnmgngarwsnggngtn 

ccngaymgnttywsnggnwsnggnwsnggnacngayttyacnmtnacnathwsnwsnmt^ 

cngargaygtngcngtnttytaytgycaycartaytaywsnacnccnmtnacnttyggnggngg 

nacnaargtngcnathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngay 

garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngarg 

cnaargtncartggaargtngayaaygcnm-tncarwsnggnaaywsncargarwsngtnacnga 

rcargaywsnaargaywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytay 

garaarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarw 

snttyaaymgnggngartgy 



Ut-31 light chain nucleotide sequence (SEP ID NP:553) 

gayathgtnatgacncarwsnccngaywsnmtngcngtnwsnmtnggngarmgngcnacnatha 
aytgyaarwsnwsncarwsngtnmtngaywsnwsnaayaayaaraaytaymtngcntggtayca 
rcaraarccnggncarccnccnaarmtnmtnathtaytgggcnwsnacnmgngarwsnggngtn 
ccngaymgnttywsnggnwsnggnwsnggnacngayttyacnmtnacnathwsnwsnmtncarg 
cngargaygtngcngtnttytaytgycaycartaytaywsnacnccnmtnacnttyggnggngg 
nacnaargtngcnathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngay 
garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngarg 
cnaargtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacnga 
rcargaywsnaargaywsnacntaywsnmtnwsnwsnacnintnacnititnwsnaargcngaytay 
garaarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarw 
snttyaaymgnggngartgy 
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Ui -32 light chain nucleotide sequence (SEP ID NO:S54) 

gayathgtnatgacncarwsnccngaywsnmtngcngtnwsrimtnggngarmgngcnacn 

aytgYaarwsnwsncarwsnathmtntaymgnwsnaayaayaaraaytaYintngcntggtaYca 

rcaraarccnggncarccnccnaarmtnmtnathtaytgggcnwsngcnmgngarwsnggngtn 

ccngaymgnttywsnggnwsnggnwsnggnacngayttyacnmtnacnathwsnwsnm^ 

cngargaygtngGngtntayttytgycarcartayttyathacnccnmtnacnttyggnggngg 

nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngay 

garcarmtnaarwsnggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngarg 

cnaargtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacnga 

rcargaywsnaargaywsnacntiaywsnmtnwsnwsnacnmt.nacnmtnwsn 

garaarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarw 

snttyaaymgnggngartgy 



Uf -33 light chain nucleotide sequence fSEO ID NO:554) 

gayathgtnatgacncarwsnccngaywsnmtngcngtnwsnmtnggngarmgngcnacnat 

aytgyaarwsnwsncarwsnathmtntaymgnwsnaayaayaaraaytaymtngcn-tggtayca 

rcaraarccnggncarccnccnaarmtnmtnathtaytgggcnwsngcnmgngarwsnggngtn 

ccngaymgnttywsnggnwsnggnwsnggnacngayttyacnmtnacnathwsnwsimt 

cngargaygtngcngtntayttytgycarcartayttyathacnccnmtnacnttyggnggngg 

nacnaargtngarathaarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngay 

garcarmtnaarwsnggnacngcnwsngtngtintgYxntnmtinaayaaYtty-tayccningngarg 

cnaargtncartggaargtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacnga 

rcargaywsnaargaywsnacntay^snmtnwsnwsnacnmtnacnmtnwsnaargcng 

garaarcayaargtntaygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarw 

snttyaaymgnggngartgy 



Uf34 light chain nucleotide sequence (SEP ID NO:555) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgng-tnacnatha 
cntgymgngcnwsncargayathwsncaytaymtngcntggttycarcaraarccnggnaargc 
nccnaarwsnmtnathtaygcngcnwsnwsnmtncarwsnggngtnccnwsnaarttywsnggn 
wsnggnwsnggnacngayttyacnmtnacnathwsnwsnm-tncarccngargayttygcnacnt 
aytaytgycarcartayaayaaytayccnttyacnttyggnccnggnacnaarg-tngayathaa 
rmgnacngtngcngcnccnwsngtn-ttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsnmtnwsnwsnacrnntnacnmtnwsnaargcngaytaygaraarcayaarg-tntay 
gcntgygargtnacncaycarggnint:nwsnwsnccngt.nacnaarwsnttyaayingnggngart 

gy 
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Ui -35 light chain nucleotide sequence (SEP ID NO:S5g> 

gayathcaratgacncarwsnccnwsnwsrantnwsngcnwsngtnggngaymgngtngcnatha 

cntgymgngcnwsncargayathwsnaaytaymtngcntggmtncarcaraarccnggnaargc 

nccnaarwsmatnathtaygcngcnwsnwsnmtncarwsnggngtnccnwsnmgnttyw 

wsnggnwsnggnacngayttyacnmt:nacnathwsnwsnmtncarccngargaytt.ygcnacnt 

aytaytgycarcartayaayacntayccnttyacnttyggnccnggnacnaaratggayathaa 

rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccmngngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsimtnwsnwsnacnmtnacimtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 

Ut-36 light chain nucleotide sequence (SEP ID NO:SS7) 

garathgtnatgacncarwsnccngcnacnmtnwsngtnwsnccnggngarmgngcnacnmtnw 

sntgymgngcnwsncarwsngtnwsnwsnaaym-tngcntgg-taycarcargayccnggncargc 

nccrmgrmtnmtnathtayggngcnwsimgnmgngcnacnggnathccngci^ 

wsnggnwsnggnacngarttyacnmtnacnathwsnwsnmtncarwsngargayttygcngtnt 

aytaytgycarcarcayaayaaytggccnccntggacnttyggncarggnacnaargtngarat 

haarmgnacngtngcngcnccnwsngtnttya-thttyccnccnwsngaygarcarmtnaarwsn 

ggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartgga 

argtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaarga 

ywsnacntaywsnmtnwsnwsnacimtnacnmtnwsnaargcngaytaygaraarcayaargtTi 

taygcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsn-ttyaayingnggng 

artgy 

Uir37 light chain nucleotide sequence (SEP ID NP:557) 

garathgtnatgacncarwsnccngcnacnmtnwsngtnwsnccnggngarmgngcnacnmtn^ 

sn1:gymgngcnwsncarwsng1:nwsnwsnaaymtngcntggt:aycarcargayccnggncargc 

nccrimgnmtnmtnathtayggngcnwsnmgrmgngcnacnggnathccngcrm 

wsnggnwsnggnacngarttyacnmtnacnathwsnwsnmtncarwsngargayttygcngtnt 

aytaytgycarcarcayaayaaytggccnccntggacnttyggncarggnacnaargtngarat 

haarmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsn 

ggnacngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartgga 

argtngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaarga 

ywsnacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtn 

taygcntgygargtnacncaycarggnm1:nwsnwsnccngt.nacnaarwsn1:tyaaymgnggng 

artgy 
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Uf -38 light chain nucleotide sequence (SEP ID NO:558) 

gayathcaratgacncarwsnccnwsnwsngtnwsngcnwsngtnggngaymgngtinacnatha 

cntgymgngcnwsncargayathwsmngntggmtngcntggtaYcarcaraarccnggnaargc 

nccnaarmtnmtnathtaygcngcnwsnwsnmtncarwsnggngtnccnwsnmgn 

wsnggnwsnggnacngayttyacmntnacnathwsnwsnmtncarccngargayttygcnacnt 

aytaytgycarcargcnaaywsnttyccnccnacnttyggncarggnacnaargtngarttyaa 

rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacjimtnacnmtnwsnaargcngaytaygaraarcayaargtn-tay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 



Uir39 light chain nucleotide sequence (SEP ID NO:559) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtnacnatha 
cntgymgngcnwsncarwsna-thwsnacntaymtnaaytggtaycarcaraarccnggnaargc 
nccnaarttymtnathtaygcngcnwsnwsiimtncarwsnggngtnccnwsnmgnttywsngg^ 
wsnggnwsnggnacngayttyaciimtnacnathwsnwsnm-tncarccngargayttygcngcnt 
aytaytgycarcarwsncaywsngcnccn-ttyacnttyggnccnggnacnaargtngayathaa 
rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgymtnmtnaayaay-ttytayccningngargcnaargtncartggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 
gcntgygargtnacncaycarggnmtnwsnwsnccnglinacnaarwsn-ttyaaymgnggngart: 

gy 



Ut-4Q light chain nucleotide sequence (SEP ID NP:560) 

gayathcaratgacncarwsnccnwsnwsimtnwsngcnwsrimtnggngaymgngtnacn 

cntgymgngcnwsncaracnathwsnathtaymtnaaytggtaycarcaraarccnggnaargc 

nccnaarmtnratnathtaygcngcnwsnwsnmtncarwsnggngtnccnwsnmgnttyw 

wsnggnwsnggnacngayttyacnmtnacnathwsnwsnmtncarccngargayttygcnacnt 

aytaytgycarcarwsntaywsnacnmtnacnttyggnggnggnacnaargtngarathaarmg 

nacngtngcngcnccnwsngtnttya-thttyccnccnwsngaygarcarmtnaarwsnggnacn 

gcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaargtng 

ayaaygcrmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargaywsnac 

ntaywsnmtnwsnwsnacmntnacnmtnwsnaargcngaytaygaraarcayaargtntaygcn 

tgygargtnacncaycarggximtnwsnwsnccngtnacnaarwsnttyaayingnggngartgy 
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Ui -41 light chain nucleotide sequence (SEP ID NO:561) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaYiagngtnacnatha 

cntgymgngcnwsncarwsnathmgnwsntaYmtnaaytggtaycarcarmgnccnggnaaygc 

nccnaarmtnmtnathtaygcngcnwsnwsrmitncarwsnggngtnccnwsnmgngtnws 

wsnggnwsnggnacngayttyacnmtnacnathmgnwsnmtncarccngargayttygcnacnt 

aytaytgycarcarwsntaywsnathccnmtnacnttyggnggnggnacnaargtngarathaa 

rmgnacngtngcngcnccnwsngtrittyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnintnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsxiccngtnacnaarwsnttyaaymgnggngart 

gy 



Uf-42 light chain nucleotide sequence (SEP ID NO:562) 

gayathcaratgacncarwsnccnwsnwsnmgnwsngcnwsngtnggngaymgngtnacnath 

cntgymgngcnwsncaracnathwsnmgntaymtnaaytggtaycarcaraarccnggnaargc 

nccnaarmtnmtnathtaygcngcnwsnacnmtncarwsnggngtnccnwsnmgnttyw 

wsnggnwsnggnacngayttyacnmt.nacnmtnwsnwsnmtncarccngargayttygcnacn 

aytaytgycarcarathtayTvsnacnwsnathacnttyggncarggnacnmgnmtngarathaa 

rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnm-tnaayaay-ttytiayccrimgngargcnaarg-tncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacrmtnacimtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 

Uih43 light chain nucleotide sequence (SEP ID NP:563> 

gayat:hcarat:gacncarwsnccnwsnwsnmt.nwsngcnwsngt.nggngaymgngtnacnath 

cn-tgyingngcnwsncarmgnathwsnwsntaymt:naaytgg1:aycarcaraarccnggnaargc 

nccnaargtiimtnathtaygcngarwsnwsmntncarwsnggngtnccnwsnmgn 

wsnggnwsnggnacngayttyacnmtnacnathwsnwsnintncarccngargayttygcnacnt 

aytaytgycarcarwsntayathacnccnathacnttyggncarggnacningnmtngaralihat 

hingnacngtngcngcriccnwsngt.n-ttyathttyccnccnwsngaygarcarmt.naarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacrimtnacnmtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsn-ttyaaymgnggngart 

gy 
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Ul-44 light chain nucleotide sequence fSEO ID NO:S64) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngayingngtnacnatha 
cntgymgngcnwsncarwsnathwsnmgntaymtnaaytggtaycarcaraarccnggnaargc 
nccnaarmtrmtnathtayacngcnwsnwsnmtncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggnacngayttyacnmtnacnathwsnwsnmtncarccngaraayttygcnacnt 
aytaytgycarcarwsntayttyacnccnathacnttyggncarggnacnmgiiintngarathaa 
rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsiimtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 
gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnt-tyaaymgnggngart 

gy 

Ut -45 light chain nucleotide sequence (SEP ID NO:565) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngayitigngtnacnatha 

cntgymgngcnwsncarwsnathwsnwsntaymtnaaytggtaycarcaraarccnggnaargc 

nccnaarmtrmtnathtayacngcnwsnwsnmtncarwsnggngtnccnwsrLmgnt 

wsnggnwsnggnacngayttyacnmtnacnttywsnwsnmtncarccngargayttygcnacnt 

aytaytgycarcarwsntayttywsnccnathacnttyggncarggnacnmgnmtngarathaa 

rmgnaengtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnintnaayaayttytayccnirigngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

naqntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnt-tyaaymgnggngart 

gy 

Ut-46 light chain nucleotide sequence (SEP ID NO:566) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtnacnatha 

cntgymgngcnwsncarwsnathwsnwsntaymtnaaytggtaycarcaraarccnggnaargc 

nccnaarmtnmtnathtayacngcnwsnwsnmtncarwsnggngtnccnwsnmgntt^^ 

wsnggriwsnggnacngayttyacimtnacnmtnwsnwsnmtncarccngargayttygcnwsn^ 

aytaytgycarcarwsnttytayacnccnathacnttyggncarggnacnmgnmtngarathaa 

rmgnacngtngcngcnccnwsngtnt-tyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacnmtnacnintnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart: 

gy 
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Uf -47 light chain nucleotide sequence (SEP ID NO:566) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaYmgngtnacnatha 
cntgyingngcnwsncarwsnathwsnwsntaYmtinaaytggtaycarcaraarccnggnaargc 
nccnaarmtnmtnathtayacngcnwsnwsnmtncarwsnggngtnccnwsrLmgnttywsnggn 
wsnggnwsnggnacngayttyacnmtnacrmtnwsnwsnmtncarccngargayttygcnwsnt 
aytaytgycarcarwsnttytayacnccnathacnttyggncarggnacnmgnmtngarathaa 
rmgnacngtngcngcnccnwsngtnttyathttiyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgymtnmtnaayaayttytayccningngargcnaargtncartggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsrmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 
gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart: 

light chain nucleotide sequence (SEP ID NO:567) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtnacnatha 

cntgymgngcnwsncarwsnathwsnwsntaym-tnaaytggtaycarcaraarccnggnaargc 

nccnaarmtnmtnathtayacngtnwsnwsnmtncarwsnggngtnccnwsnmgn 

wsnggnwsnggnacngayttyacnmtnacnathwsnwsnmtncarccngargayttygcnacnt 

aytaytgycarcarwsntayttyacnccnathacnttyggncarggnaciiingnmtngarathaa 

rmgnacngtngcngcnccnwsngtnt-tyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsn-ttyaaymgnggngarl: 

gy 

Ut-49 light chain nucleotide sequence fSEP ID NP:567) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtnacnatha 

cn-tgymgngcnwsncarwsnathwsnwsn-taymtnaaytggtaycarcaraarccnggnaargc 

nccnaarmtnmtnathtayacngtnwsnwsnintncarwsnggngtnccnwsnm 

wsnggnwsnggnacngayttyacnmtnacnathwsnwsnmtncarccngargayttygcnacnt 

aytaytgycarcarwsntayttyacnccnathacnttyggncarggnacrungnintngarathaa 

rmgnacngtngcngcnccnwsng-tnttyathttyccnccnwsngaygarcarmtinaarwsnggn 

acngcnwsngtngtn-tgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 
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Ui -50 Ught chain nucleotide sequence (SEP ID NO:56T> 

gayathcaratgacncarwsnccnwsnwsrmtnwsngcnwsngtnggngaYTnagngtnacnath 

cntgymgngcnwsncarwsnathwsnwsntaymtnaaytggtaycarcaraarccnggnaargc 

nccnaarmtnmtnathtayacngtnwsnwsnmtncarwsnggngtnccnwsimgnttywsnggn 

wsnggnwsnggnacngayttyacnmtnacnathwsnwsnmtncarccngargayttygcnacnt 

aytaytgycarcarwsntayttyacnccnathacnttyggncarggnacnmgnintngara-thaa 

rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsnglinacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacnmtnacruntnwsnaargcngaytaygaraarcayaargtntay 

gcnt:gygargtnacncaycarggnint.nwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 

Ui -51 light chain nucleotide sequence (SEP ID NO:568) 

gayathcaratgacncarwsnccnwsnwsnintnwsngcnwsngtnggngayingngtnacnatha 

cntgymgngcnwsncarwsnathwsnwsntaymtnaaytggtaycarcaraarccnggnaargc 

nccnaarmtnmtnathtayacngcnwsnwsnmtncarwsnggngtnccnwsnmgnttyw 

wsnggnwsnggnacngayttyacnmtnacnathwsnwsiimtncarccngargayttygcnw 

aytaytgycarcarwsnttytaygcnccnathacnttyggncarggnacningnmtngarathaa 

rmgnacngtngcngcnccnwsngtnt-tyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccnitigngargcnaargtncartggaarg 

tngayaaygcnmt^ncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsrmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargt^^ 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 

Ui ^52 light chain nucleotide sequence (SEP ID NP:568) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtnac^ 

cntgymgngcnwsncarwsna-thwsnwsntaym-tnaaytggtaycarcaraarccnggnaargc 

nccnaarmtrmtnathtayacngcnwsnwsrmtncarwsnggngtnccnwsnmgn 

wsnggnwsnggnacngayttyacnmtnacnathwsnwsnmtncarccngargayttygcnwsnt 

aytaytgycarcarwsnttytaygcnccnathacnttyggncarggnacnmgnmtngarathaa 

rmgnacng-tngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnm-tnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 
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Ui-S3 light chain nucleotide sequence (SEP ID NO:569) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngayingngtnacnatha 

cntgymgngcnwsncarwsnathwsnwsntayintnaaytggtaYcarcaraarccnggnaargc 

nccnaarmtmntnathtayacngcnwsnwsmntncarwsnggngtnccnwsnmgntty^ 

wsnggnwsnggnacngayttyacnintnacnathwsnwsnintncarccngargayttygcnacnt 

aytaytgycarcarwsntayttyacnccnathacnttyggncarggnacningnmtngarathaa 

rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccningngargcnaargtncartggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggiimtnwsnwsnccngtinacnaarwsnttyaayingngghgart 

gy 



Uf-54 light chain nucleotide sequence fSEO ID NO:570) 

gayathcaratgacncarwsnccnwsnwsrmtnwsngcnwsngtnggngaymgngtnacnatha 
cntgycargcnwsncargayathwsnaaytayxntnaaytggtaycarcaraarccnggnaargc 
nccnaarmtnmtnathtaygaygcnwsnaaymtngaracnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggnacngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt 
aytaytgycarcartaygaytaymtnccnttyacnttyggnccnggnacnaargtngayathaa 
rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 
gcntgygargtnacncaycarggnnitnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 



UirSS Bght chain nucleotide sequence (SEP ID NO:570> 

gayathcaratgacncarwsnccnwsnwsrimtnwsngcnwsngtnggngaynigngt.nacnatha 
cntgycargcnwsncargayathwsnaaytaym-tnaaytggtaycarcaraarccnggnaargc 
nccnaarmtnmtnathtaygaygcnwsnaaymtngaracnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggnacngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt 
aytaytgycarcartaygaytaymtnccnttyacnttyggnccnggnacnaargtngayathaa 
rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgymtnmtnaayaayttytayccningngargcnaargtncartggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 
gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 
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Ui -56 light chain nucleotide sequence fSEO ID NO:571) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtnacnatha 
cn-tgycargcnwsncargayathwsnaaywsnmtnaaytggtaYcarcaraarccnggnaargc 
nccngarmtnmtnathtaygaygcnwsnaaymtngaracnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggnacngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt 
aytaytgycarcartgygaygaymtnccnmtnacnttyggnggnggnacnaargtngarathaa 
rTngnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsruntnwsnwsnacrmtnacmntnwsnaargcngaytaygaraarcayaargtntay 
gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 



Ui-57 light chain nucleotide sequence (SEP ID NO:572) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtnacnatha 
cntgycargcnwsncargayathwsngaytaymtnaaytggtaycarcaraarccnggnaargc 
nccnaarmtnmtnathtaygaygcnwsnaaymtngaracnggngtnccnwsrmgnttywsnggn 
wsnggnwsnggnacngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt: 
aytaytgycarcaytaygayaaymtnccnmtnacnttyggnggnggnacnaargtngarathaa 
rmgnacngtngcngcnccnwsngtn-ttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncar-tggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsrmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 
gcnt:gygargt:nacncaycarggnmt:nwsnwsnccngtnacnaarwsnt:t:yaayingnggngart 

gy 

Ui -58 light chain nucleotide sequence (SEP ID NO:573) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtngcnatha 
cn-tgycargcnwsncargayat-hwsnaaytaymtnaaytggtaycarcaraarccnggnaargc 
nccnaarmtnintnathtaygaygcnwsnaaymtngaracnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggnacngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt 
aytaytgycarcartaygayaaymtnccnm-tnacnttyggnggnggnacnaargtngarathaa 
rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgymtiimtnaaYaayttytayccningngargcnaargtncartggaarg 
tngayaaygcniatncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 
gcntgygargt:nacncaycarggnm1:nwsnwsnccngt:nacnaarwsnt:t:yaayingnggngart 

gy 
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Ut-59 light chain nucleotide sequence (SEP ID NO:573) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtngcnatha 
cntgycargcnwsncargayathwsnaaYtaymtnaaytggtaycarcaraarccnggnaargc 
nccnaarmtnmtnathtaygaygcnwsnaaymtngaracnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggnacngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt 
aytaytgycarcartaygayaaymtnccnmtnacn'ttyggnggnggnacnaargtngarathaa 
rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgYmtruntnaayaayttytayccmngngargcnaargtncartggaarg 
tngayaaygcimtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsnmtnwsnwsnacnmtnacnititnwsnaargcngaytaygaraarcayaargtntay 
gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 



Ur-60 light chain nucleotide sequence (SEP ID NO:574) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngayxtigngtnacnatha 
cn-tgycargcnwsncargayathwsnaaywsnmtnaaytggtaycarcaraarccnggnaargc 
nccnaarmtnmtnathtaygaygcnwsnathmtngaracnggngtnccnwsrmgnttywsnggn 
wsnggnwsngaracngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt 
aytaytgycarcartgygayathmtnccnmtnwsnttyggnggnggnacnaargtngarathaa 
rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgYmtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsnmtnwsnwsnacnmtnacrmitnwsnaargcngaytaygaraarcayaarg-tntay 
gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 



Ui-61 light chain nucleotide sequence (SEP ID NP:575) 

gayathcaratgacncarwsnccnwsnwsrmtnwsngcnwsngtnggngaymgngtnacnatha 

cntgycargcnwsncargayathwsnaaywsnmtnaaytggtaycarcaraarccnggnaargc 

nccnaarmtnmtnathtaygaygcnwsnaaymtngaracnggngtnccnwsnmgnttyw^ 

wsnggnwsnggnacngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt 

ay1:aytgycarcartaygayaayxnt.nccnmtngcnttyggnggnggnacnaargtngarathmg 

nmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccningngargcnaargtncar-tggaarg 

tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsrmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 
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Ui-62 light chain nucleotide sequence (SEP ID NO:576) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngayggngtnacnatha 
cntgYCargcnwsncargayathacnaaYtaymtnaaYtggtaycarcaraarccnggnaargc 
nccnaarmtnmtnathtaygaygcnwsnaaymtngaracnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggnacngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt 
aytaytgycarcartaygaywsrmtnccnathacnttyggncarggnacnmgnmtngarathaa 
rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 
gcntgygargtnacncaycarggxim-tnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 

light chain nucleotide sequence (SEP ID NO:577) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtnacna-tha 

cntgycargcnwsncargayathwsnaaytaymtnaaytggtaycarcaraarmtnggnaargc 
nccnaarmtnmtnathcaygaygcnwsnaaymtngaracnggngtnccnwsimgnttywsnggn 
wsnggnwsnggnacngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt 
aytaytgycarcartaygayaaymtnccnathacnttyggncarggnacnnignintngarathaa 
rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 
acngcnwsngtngtntgyintnintnaayaayttytayccnmgngargcnaargtncartggaarg 
tngayaaygcnmtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 
nacntaywsnmtnwsnwsnacnmtnaciimtnwsnaargcngaytaygaraarcayaargtntay 
gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 

Ui-64 light chain nucleotide sequence (SEP ID NP:578) 

gayathcaratgacncarwsnccnwsnwsnintnwsngcnwsngtnggngayingngtnacnatha 

cntgycargcnwsncargaya-thwsngaytaymtnaaytggtaycarcaraarccnggnaargc 

nccnaarmtnmtnathtaygaygcnwsnaaymtngaracnggngtnccnwsnmgnttyw 

wsnggnwsnggnacngayttyacnttyacna-thwsnwsnmtncarccngargayathgcnacnt 

aytaytgycarcaytaygayaaymtnccna-thacnttyggncarggnacnmgiimtngarathaa 

rmgnacngtngcngcnccnwsngtnttyath-ttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcnintncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacnmtnacnmtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsn-ttyaaymgnggngart 

gy 



FIGURE 13U 



wo 2009/040134 



112/233 



PCT/EP2008/008233 



Ui-65 light chain nucleotide sequence (SEP ID NO:579) 

gayathcaratgacncarwsnccnwsnwsnmtnwsngcnwsngtnggngaymgngtnacnath 

cntgycargcnwsncargayathwsnaaywsnintnaaYtggtaYcarcaraarccnggnaargc 

nccnaarmtnmtnathtaygaygcnwsnaaymtngaracnggngtnccnwsnmgnttywsnggn 

wsnggnwsnggnacngayttyacnttyacnathwsnwsnmtncarccngargayathgcnacnt 

aytaytgycarcaytaygayaaymtnccnathacnttyggncarggnacningnintngarathaa 

rmgnacngtngcngcnccnwsngtnttyathttyccnccnwsngaygarcarmtnaarwsnggn 

acngcnwsngtngtntgymtnmtnaayaayttytayccnmgngargcnaargtncartggaarg 

tngayaaygcrimtncarwsnggnaaywsncargarwsngtnacngarcargaywsnaargayws 

nacntaywsnmtnwsnwsnacmntnacrimtnwsnaargcngaytaygaraarcayaargtntay 

gcntgygargtnacncaycarggnmtnwsnwsnccngtnacnaarwsnttyaaymgnggngart 

gy 



FIGURE 13V 
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heavy chain nucleotide sequence (SEP ID NO:580) 

cargtncarmtngtncarwsnggngcngargtnaaraarccnggngcnwsngtnaargtnwsnt 

gyaargcnwsnggntayacnttyacnwsntaYggnathwsntgggtningncargcnccnggnca 

rggnmtngartggatgggntggathwsngcnwsnaayggnaayacnaaytaygcncaraarmtn 

cargaymgngtnacnatgacnacngayacnwsnacnwsnacngcntayatggarmtnmgnwsnm 

tnmgnwsngaygayacngcngtntaytaytgygcnmgngargayaaytggaaytayggnttytt 

ygaytaytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtn 

ttyccrrnitngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtna 

argaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtnca 

yacnttyccngcngtimtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacngtn 

wsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaarg 

tngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngc 

nggnccnwsngtnttymtnttyccnccnaarccnaargayacimtnatgathwsnmgnacnccn 

gargtnacntgygtngtngtngaygtnwsncaygargayccngarg-tncarttyaaytggtayg 

tngayggng-tngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacntt 

ymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgy 

aargtnwsnaayaarggnm-tnccngcnccnathgaraaracnathwsnaaracnaarggncarc 

cnmgngarccncargtntayacrimtnccnccnwsningngargaratgacnaaraaycargtnws 

nmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggn 

carccngaraayaay-tayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtnt 

aywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnat 

gcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 



Uw-2 heavy chain nucleotide sequence (SEP ID NO:580) 

cargtncarmtngtncarwsnggngcngargtnaaraarccnggngcnwsngtnaargtnwsnt 

gyaargcnwsnggntayacnttyacnwsntayggnathwsntgggtnmgncargcnccnggnca 

rggnmtngartggatgggntggathwsngcnwsnaayggnaayacnaaytaygcncaraarmtn 

cargaymgngtnacnatgacnacngayacnwsnacnwsnacngcntayatggarmtnmgnwsnm 

tnmgnwsngaygayacngcngtntaytaytgygcnmgngargayaaytggaaytayggnttytt 

ygaytaytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtn 

ttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtna 

argaytayttyccngarccngtnacngtnwsntggaaywsnggngcnititnacnwsnggngtnca 

yacnttyccngcngtnmtncarwsnwsnggiuntntaywsnmtnwsnwsngtngtnacn 

wsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaarg 

tngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngc 

nggnccnwsngtn-ttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccn 

gargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtayg 

tngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacntt 

ymgngtng-tnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargar-tayaartgy 

aargtnwsnaayaarggrmtnccngcnccnathgaraaracna-thwsnaaracnaarggncarc 

cnmgngarccncargtntayacnmtnccnccnwsmngngargaratgacnaaraaycargtnws 

niatnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggn 

carccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtnt 

aywsnaarmtnacngtngayaarwsnmgiitggcarcarggnaaygtnttywsntgywsngt.nat 

gcaygargcnm-tncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14A 
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heavy chain nucleotide sequence (SEP ID NO:581) 

cargtncayintngtncarwsnggngcngargtnaaraarccnggngcnwsngtnaargtnwsnt 

gyaargtnwsnggntayacnttyacnggncaytayatgcaytgggtnmgncargcnccnggnca 

rggnmtngartggatgggntggathaayccnaaywsnggnggnacnaaytgygcncaraartty 

carggnmgngtnacnatgacnmgngayacnwsnathwsnacngcntayatggarmtnwsnmgniii 

trnngnwsngaygayacngcngtntaytaytgygcnmgnwsnathgcngtngcnmtngaytaytg 

gggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccnmtn 

gcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtnaargayt^^ 

tyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacnttycc 

ngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacngtnccnwsnw 

ttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngayaara 

cngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggnccnws 

ngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargtnacn 

■tgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayggng 

tngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnttymgng-tngt 

nwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtnwsn 

aayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgngarc 

cncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnwsnmtnacntg 

yititngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccngar 

aayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntaywsnaa 

tnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcaygargc 

nmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 



heavy chain nucleotide sequence (SEP ID NO:582) 

cargtncarmtngtncarwsnggngcngargtnaaraarccnggngcnwsngtnaargtnwsnt 

gyaargcnwsnggntayacnttyacnggntaytayatgcaytgggtnmgncargcnccnggnca 

rggnmtngar-tggatgggn-tggathaayccnaaywsnggnggnacnaaycayacncaraar-tty 

carggnmgngtnacnatgacnmgngayacnwsnathwsnacngcntayatiggarmtnwsrmgi^ 

tnmgnwsngaygayacngcngtntaytaytgygcnmgnwsnathgcngtngcnmtngaytaytg 

gggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnt-tyccnm-tn 

gcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtnaarg^^ 

tyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacnttycc 

ngcngtnmtncarwsnwsnggnmtntaywsxmtnwsnwsngtngtnacngtnccnw 

-ttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngayaara 

cngtngarmgnaartgytgYgtngartgyccnccntgyccngcnccnccngtngcnggnccnws 

ngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargtnacn 

■tgygtngtngt:ngaygtnwsncaygargayccngargtncarttyaayt:ggt:aygtngayggng 

■tngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnttymgngtngt 

nwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtnwsn 

aayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgngarc 

cncargtntayacrua-tnccnccnwsnmgngargaratgacnaaraaycargtnwsnintnacntg 

ymtng-tnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccngar 

aayaaytayaaracnacnccnccnatgmtngaywsngayggnwsntty1:t.ymtntaywsnaarm 

tnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcaygargc 

nmtncayaaycaytayacncaraarwsnintnwsnintnwsnccnggnaar 

FIGURE 14B 
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Ur-S heavy chain nucleotide sequence (SEP ID NO:583) 

cargtncarmtngtncarwsnggngcngargtnmgnaarccnggngcnwsngtnaargtnwsnt 

gYaargtnwsnggntayacnmtnacngarmtnwsnatgcaytgggtnmgncargcnccnggnaa 

rggnmtngartggatgggnwsnt-tygayccngargayggngaracnathtaygcncaraarttY 

carggnmgngtnacnatgmtngargayacnwsnacngayacngcntayatggarmtnwsnwsnin 

tnmgnwsngargayacngcngtntaytaytgygcnacngarggngayggnggntaytaytayta 

yggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacnaarggnccn 

wsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcrmtnggntg 

tngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsngg 

ngtncayacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnw 

gtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaaya 

cnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccncc 

ngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgn 

acnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaayt 

ggtaygt:ngayggngt:ngargtncayaaygcnaaracnaarccnmgngargarcar1:tyaayws 

nacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggm-tnaayggnaargartay 

aartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarg 

gncarccnmgngarccncargtn1:ayacnin1:nccnccnwsnmgngargara1:gacnaaraayca 

rgtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsn 

aayggncarccngaraayaaytayaaracnacnccnccnat.gmtngaywsngayggnwsnttyt: 

tymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgyws 

ngtnatgcaygargcnmtncayaaycaytayacncaraarwsimtnwsnintnwsnccnggnaar 



Uh-6 heavy chain nucleotide sequence (SEP ID NO:S83) 

cargtncarmtngtncarwsnggngcngargtnmgnaarccnggngcnv/sngtnaargtnv/snt 

gyaargtnwsnggntayacnmtnacngarmtnwsnatgcaytgggtnmgncargcnccnggnaa 

rggnmtngartggatgggnwsnttygayccngargayggngaracnathtaygcncaraartty 

carggnmgngtnacnatgmtngargayacnwsnacngayacngcntayatggarmtnwsnwsnm 

tningnwsngargayacngcngtntaytaytgygcnacngarggngayggnggntaytaytayta 

yggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacnaarggnccn 

wsngtnttyccnmtngcnccntgywsnragnwsnacnwsngarwsnacngcngcnmtnggnt 

tngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsngg 

ngtncayacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnw 

gtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaaya 

cnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccncc 

ngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgn 

acnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaayt 

ggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaayws 

nacnttymgngtngtnwsngtnmtnacngtmgtncaycargaytggm-tnaayggnaargartay 

aartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarg 

gncarccnmgngarccncargtn-tayacnmtnccnccnwsnmgngargaratgacnaaraayca 

rgtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsn 

aayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyt 

tymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgyws 

ngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14C 
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Ur-7 heavy chain nucleotide sequence (SEP ID NO:584) 

cargtnacnmtnaargarwsnggnccngtnmtngtnaarccnacngaracnmtnaciimtn^^ 

gyacngtnwsnggnttywsnmtnwsnaaygcrimgnatgggngtnwsntggathmgncarccncc 

nggnaargcnmtngartggmtngcncayathttywsnaaygaYgaraarwsntaywsnacnwsn 

mtnaarwsnmgnmtnacnathwsnaargayacnwsnaarwsncargtngtrimtnacnatgacn 

ayatggayccngtngayacngcnacntaytaytgygcnmgnatgtaywsnwsnggntggtaygg 

ngtnttygaytaytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccn 

wsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcmntng 

tngtnaargaytayttyccngarccngtnacngt.nwsntggaaywsnggngcnmtnacnwsngg 

ngtncayacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacn 

gtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaaya 

cnaargtngayaaracng-tngarmgnaartgytgygtngartgyccnccntgyccngcnccncc 

ngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgn 

acnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaayt 

ggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaayws 

nacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartay 

aartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarg 

gncarccnmgngarccncargtntayacmntnccnccnwsnmgngargaratgacnaaraayca 

rgtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsn 

aayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyt 

tymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgyws 

ngtnatgcaygargcnmtncayaaycaytayacncaraarwsruntnwsnmtnwsnccnggnaar 

heavy chain nucleotide sequence (SEP ID NO:58S) 

cargtnacnmtnaargarwsnggnccngtnmtngtnaarccnacngaracnmtnacnmtn 

gyacngtnwsnggnttywsnmtnwsnaaygcmngnatgggngtnwsntggathmgncar ccnc 

nggnaargcnmtngartggmtngtrmtnathttywsnaaygaygaraarwsntaywsnacnwsn 

mtnaarwsnmgnmtnacnathwsnaargayacnwsnaarwsncargtngtnmtnacnatga 

ayatggayccngtngayacngcnacntaytaytgygcnmgngtntaywsnwsnggntggwsntt 

ytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacnaarggn 

ccnwsngtnttyccrimtngcnccntgywsnmgnwsnacnwsngarwsnacngcngci^ 

gymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnws 

nggngtncayacnttyccngcngtmntncarwsnwsngghintntaywsnmtnwsn 

acngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsna 

ayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcncc 

nccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsn 

mgnacnccngargtnacntgygtng-tngtngaygtnwsncaygargayccngargtncarttya 

aytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaa 

ywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargar 

"tayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracna 

arggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraa 

ycargtnwsnmtnacntgymtngtnaarggntty-tayccnwsngayathgcngtngartgggar 

wsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnt 

tyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntg 

ywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggn 

aar 

FIGURE 14D 
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Uh"9 heavy chain nucleotide sequence (SEP ID NO:586) 

carathacnmtnaargarwsnggnccnacnmtngtnaarccnacncaracnmtnacnmtnacnt 

gyacnttywsnggnttywsnmtnwsnacnggnggngtnggngtnggntggathmgncarccricc 

nggnaargcnmtngartggmtngcnmtnathtaytggaaygaYgayaarmgntaywsnccnwsn 

mtnaarwsrrnignmtnacnathacnaargayacnwsnaaraaycargtngtnmtnacnatgacna 

ayatggayccngtngayacngcnacntaytaytgygcncaymgnmgngarmtnccnttygayta 

ytggggncarggnacrmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsng-tn-ttyccn 

mtngcnccntgywsrimgnwsnacnwsngarwsnacngcngcnmtnggntgyintngtnaargayt 

ayttyccngarccngtnacngtnwsntggaaywsnggngcnintnacnwsnggngtncayacntt 

yccngcngtnmtncarwsnwsnggmntntaywsimtnwsnwsngtngtnacngtnccn 

aayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaarg-tngaya 

aracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggncc 

nwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargtn 

acntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayg 

gngtngargtncayaaygcnaaracnaarccningngargarcarttyaaywsnacnttymgngt 

ngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtn 

wsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgng 

arccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnwsnmtnac 

ntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccn 

garaayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttyin-tntaywsna 

armtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcayga 

rgcnmtncayaaycaytayacncaraarwsimtnwsrnntnwsnccnggnaar 



Uh-10 heavy chain nucleotide sequence (SEP ID NO:S87) 

carathacnmtnaargarxvsnggnccnacrimtngtnaarccnacncaracriint 

gyacnttywsnggnttywsnmtnwsnacnggnggngtnggngtnggntggathmgncarccncc 

nggnaargcnmtngartggmtngcimtnathtaytggaaygaygayaarmgntaywsnccnwsn 

mtnaarwsimgnmtnacnathacnaargayacnwsnaaracncargtngtnmtnacngtnacng 

ayatggayccngtngayacngcnacntaytaytgygcncaymgnaaytggacnccnttygayta 

ytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccn 

mtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtn 

ayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacntt 

yccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacng^ 

aayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngaya 

aracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggncc 

nwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsningnacnccngargtn 

acntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayg 

gngtngargtncayaaygcnaaracnaarccnmgngargarcart-tyaaywsnacnt-tymgngt 

ngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtn 

wsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgng 

arccncarg1:n1:ayaciimtnccnccnwsnmgngargaratgacnaaraaycargtnwsnmt.nac 

ntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccn 

garaayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntaywsna 

armtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcayga 

rgcnm-tncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14E 
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Uh-11 heavy chain nucleotide sequence (SEP ID NO:588) 

carathacnmtnaargarwsnggnccnacnmtngtnaarccnacncaracnmtnacnintnacnt 

gyacnttywsnggnttywsnmtnaaYacnggnggngtnggngtnggntggathingncarccncc 

nggnaargcnmtngartggmtngcnmtnathtaytggaaYgaygayaarmgntaywsnccnwsn 

mtnaarwsimgrmtnacnathacnaargayacnwsnaaraaycargtngtnmtnacnatgacna 

ayatggayccngtngayacngcnacntaytaytgygcncaymgnmtngarmtnccnttygayta 

ytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccn 

mtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymt^^ 

ayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacntt 

yccngcngtnmtncarwsnwsnggrmtntaywsnmtnwsnwsngtngtnacngtnccnw 

aayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngaya 

aracngtngarmgnaartgytgygtngart.gyccnccntgyccngcnccnccngtngcnggncc 

nwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargtn 

acntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayg 

gngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnttyingngt 

ngtnwsngtnmtnacngtng-tncaycargaytggmtnaayggnaargartayaartgyaargtn 

wsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgng 

arccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnwsnmtnac 

ntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccn 

garaayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntaywsna 

armtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcayga 

rgcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

Uti-12 heavy chain nucleotide sequence (SEP ID NO:S89) 

carathacr^tnaargarwsnggnccnacMntngtnaarccnacncaracp^.tnacr^.tnaciit 

gyacnttywsnggnttywsnmtnwsnacnggnggngtnggngtnggntggathmgncarcc^ 

nggnaargcnmtngartggmtngcnmtnathtaytggaaygaygayaarmgntaywsnccnwsn 

mtnaarwsnmgrimtnacnathacnaargayacnwsnaaraaycargtngtnmtnacnatigacna 

aymtngayccngtngayacngcnacntaytaytgygcncaymgnmgngargtnccnttygayta 

ytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccn 

mtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcimtnggntgymtngtnaargay 

aytztyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacntt 

yccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtn 

aayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngaya 
aracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggncc 
nwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargtn 
acntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayg 
gngtngargtncayaaygcnaaracnaarccnmgngargarcarttiyaaywsnacnttymgngt 
ngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtn 
wsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracna.arggncarccrmgng 
arccncargtntayacnmtnccnccnwsningngargaratgacnaaraaycargtnwsnmtnac 
ntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccn 
garaayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntaywsna 
armtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcayga 
rgcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14F 
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Ur-13 heavy chain nucleotide sequence (SEP ID NO:59Q) 

carathacnmtnaargarwsnggnccnacnmtngtnaarccnacncaracnmtnacnmtn 

gyacnttywsnggnttywsnmtnwsnacnggnggngtnggngtnggntggalihmgncarccricc 

nggnaargcimtngartggmtngcmntnathtaYtggaaYgtngaraarmgntaywsnccnwsn 

mtnmgnwsnmgnintnacnathacnaargcnacnwsnaaraaycargtngtnmtnacnatgacna 

ayatggaYCcngtngayacngcnacntaytaytgYgcncaynigncayacnaayccnttygarta 

ytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccn 

mtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtnaarg 

ayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacntt 

yccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacngtnccnwsn 

aayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngaya 

aracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggncc 

nwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsrmgnacnccngargtn 

acntgygtng-tngtngaygtmvsncaygargayccngargtncarttyaaytggtaygtngayg 

gngtngargtncayaaygcnaaracnaarccnmgngargarcart"tyaaywsnacnt1:yingngt 

ngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtn 

wsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgng 

arccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnwsmntinac 

ntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccn 

garaayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyt-tymtntaywsna 

armtnacngtngayaarwsnmgri'tggcarcarggnaaygtnttywsn'tgywsngtnatgcayga 

rgcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

Ug-14 heavy chain nucleotide sequence (SEP ID NO:591) 

carathacrimtnaargarv/snggnccnacnintngtnaarccnacncaracrm 

gyacnttywsnggnttywsnmtnwsnacnggnggngtnggngtnggntggathmgn 

nggnaargcnmtngartggmtngcimtnathtaytggaaygaygayaarmgn-taywsnccnwsn 

mtnaarwsrmgnmtnacnathacnaargayacnwsnaaraaycargtngtrmtnacnatgacna 

ayatggayccngtngayacngcnacntaytaytgygcncaymgnggngarmtnccnttygayta 

ytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccn 

mtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtn 

ayttyccngarccngtnacngtnwsntggaaywsnggngcimtnacnwsnggngtncayacntt 

yccngcngtnmtncarwsnwsnggnmtntaywsnmtinwsnwsngtngtnacngtnccn 

aayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngaya 

aracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggncc 

nwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargt 

acntgygtngtngtngaygtnwsncaygargayccngargtncar-ttyaaytggtaygtngayg 

gngtngargtncayaaygcnaaracnaarccxungngargarcarttyaaywsnacnttymgngt 

ng-tnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaarg-tn 

wsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgng 

arccncargtntayacnmtnccnccnwsrmigngargaratgacnaaraaycargtnwspjmtna^ 

ntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccn 

garaayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntaywsna 

armtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcayga 

rgcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14G 
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UH-15 heavy chain nucleotide sequence (SEP ID NO:591) 

carathacnmtnaargarwsnggnccnacrmtngtnaarccnacncaracnmtnacnmtnacn^ 

gyacnttywsnggnttYwsnintnwsnacnggnggngtnggngtnggntggathingiicarccncc 

nggnaargcnmtngartggmtngcnmtnathtaytggaaygaygayaarmgntaywsnccnwsn 

mtnaarwsnmgnintnacnathacnaargaYacnwsnaaraaycargtngtnmtnacnatgacna 

ayatggayccngtngayacngcnacntaytaytgygcncaymgnggngarmtnccnttygayta 

ytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccn 

mtngcnccntgywsiOTgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtnaa 

ayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacritt 

yccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtn 

aayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngaya 
aracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggncc 
nwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargtn 
acntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayg 
gngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnttymgngt 
ngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtn 
wsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgng 
arccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnwsnmtnac 
ntgym-tngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccn 
garaayaaytayaaracnacnccnccnatgintngaywsngayggnwsn-ttyttymtntaywsna 
armtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsn-tgywsng-tnatgcayga 
rgcnm-tncayaaycaytayacncaraarwsiim-tnwsnm-tnwsnccnggnaar 

heavy chain nucleotide sequence fSEO ID NO;592) 

gargtncarmt:ngtngarwsnggnggnggp^.tngtnaarccnggnggnv/sp^.tnmgr^.tr^^^^^^ 

gygcngcnwsnggnttyccnttywsnmgntaywsnatgaaytgggtiimgncargcnccng^^ 

rggnmtngartgggtnwsngcnathwsnwsnwsnwsnwsntayath-taytaygcngaywsngtn 

aarggnmgnttyacnathwsnmgngayaaygcnaaraaywsnmtntayTntncaratgaay^ 

tnmgngcngargayacngcngtntaytaytgygcnmgngaymgngtnggngcnacnccngaygc 

nttygayathtggggncarggnacnatggtnacngtnwsnwsngcnwsnacnaarggnccnwsn 

gtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngciimtnggntgym^ 

tnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngt 

ncayacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsng 

ccnwsnwsnaayttyggnacncaracn-tayacntgyaaygtngaycayaarccnwsnaayacna 

argtngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngt 

ngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacn 

ccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggt 

aygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnac 

nttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaar 

tgyaargtnwsnaayaarggnm-tnccngcnccnathgaraaracnathwsnaaracnaarggnc 

arccnmgngarccncargtntayacnmtnccnccnwsningngargaratgacnaaraaycargt 

nwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaay 

ggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttym 

tntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtrittywsntgywsngt 

natgcaygargcximtncayaaycaytayacncaraarwsrimtnwsnintnwsnccnggnaar 

FIGURE 14H 
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Ug-17 heavy chain nucleotide sequence fSEO IP NO:593) 

gargtncarmtnmtngarwsnggnggnggnmtngtncarccnggnggnwsnmtnmg^ 

gygcngcnwsnggntt.yacnttYwsnwsntaYgcnatgaaYtgggtnmgncargcnccnggnaa 

rggnmtngartgggtnwsngcnathwsnggnwsnggnggnwsnacntaytaygcngaywsngtn 

aarggnmgnttyacnathwsnmgngayaaywsnaaraayacnmtntaymtncaratgaaywsmn 

tnmgngcngargayacngcngtntaytaytgygcnaargarggnathgcngtngcnggnacngc 

ngartaytaytaytaytaygcnatggaygtntggggncarggnacnacngtnacngtnwsnwsn 

gcnwsnacnaarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsna 

cngcngcnmtnggntgymtngtnaargaytaytityccngarccngtnacngtnwsntggaayws 

nggngcnmtnacnwsnggngtncayacnttyccngcngtrimtncarwsnwsnggnmtntaywsn 

mtnwsnwsngtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtng 

aycayaarccnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgycc 

nccntgyccngcnccnccngt:ngcnggnccnwsngtn1:tym1:ntt.yccnccnaarccnaargay 

acnmtnatgathwsnmgnacnccngargtnacntgygtngtngtngaygtnx^/^ 

cngarg-tncart-tyaaYtggtaygtngayggngtngargtincayaaygcnaaracnaarccnnig 

ngargarcarttyaaywsnacnttyingngtngtnwsngtnmlinacngtngtncaycargaytgg 

mtnaayggnaargartayaartgyaargtnwsnaayaarggnmtnccngcnccna-thgaraara 

cnathwsnaaracnaarggncarccimgngarccncargtntayacnmtnccnccnwsningnga 

rgaratgacnaaraaycargtnwsnmtnacntgyintngtinaarggnt-tytayccnwsngaYath 

gcngtngartgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtng 

aywsngayggnwsnttyttymtntaywsnaarmtnacngtngayaarwsimgntggcarcargg 

naaygtnttywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtn 

wsnmtnwsnccnggnaar 

UiT-18 heavy chain nucleotide sequence (SEP ID NO:594> 

gargtncarmtimtngarwsnggnggnggimtngtncarccnggnggnwsnmtnmgr^ 

gygcngcnwsnggnttyacnttywsnwsntaygcnatgwsntgggtnmgncargcnccnggnaa 

rggnmtngartgggtnwsngcna-thwsnggnwsnggnggnwsnacntaytaygcngaywsngtn 

aarggimgnttyacnathwsnmgngayaaywsnaaraayacnmtntaymtncaral: 

tnmgngcngargayacngcngtntaytaytgygcnaargarggnathgcngcnmgngaywsnta 

ytaytaytaygcnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacn 

aarggnccnwsngtntLtyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacn 

tnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmt 

nacnwsnggngtncayacnttyccngcngtrmtncarwsnwsnggnmtntaywsmnt^ 

gtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarc 

cnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgycc 

ngcnccnccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtn^^ 

athwsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaYgargayccngargtnc 

arttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarca 

rttyaaywsnacnttYmgngtngtnwsngtnmt:nacngtngtncaycargaytggmt.naayggn 

aargartayaartgyaargtnwsnaayaarggnmtinccngcnccnathgaraaracnathwsna 

aracnaarggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgac 

naaraaYcargtnwsnmtnacntgymtng-tnaarggnttytayccnwsngayathgcngtngar 

tgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayg 

gnwsnttyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtntt 

ywsntgywsngtnatgcaygargcximtncayaaycaytayacncaraarwsnmtnwsnmtnwsn 

ccnggnaar 

FIGURE 141 
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Ur-19 heavy chain nucleotide sequence (SEP ID NO:595) 

gargtncarmtnmtngarwsnggnggnggnmtngtncarccnggnggnwsimtnmgimtn 

gyacngcnwsnggnttyacnttywsnwsntaygcnatgwsntgggtningncargcnccnggnaa 

rggnmtngartgggtnwsngcnathwsnggnwsnggnggnwsnacntaytaygcngaywsngtn 

aarggrmgnttyacnat:hwsrimgngayaaywsnaaraayacnmt.ntaymtncarat 

tnmgngcngargayacngcngartaytaytgygcnaargarggnathgcnggnmgngaywsnta 

ytaytaytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacn 

aarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcn^ 

■tnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmt 

nacnwsnggngtncayacnttyccngcngtrmtncarwsnwsnggrmtntaywsnmtnwsnwsn 

gtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaayg-tngaycayaarc 

cnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgycc 

ngcnccnccngtngcnggnccnwsngtnttymtinttyccnccnaarccnaargayacnintnatg 

athvjsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtnc 

arttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarca 

rttyaaywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggn 

aargartayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsna 

aracnaarggncarccrrnigngarccncargtntayacnmtnccnccnwsnmgngargaratgac 

naaraaycargtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngar 

tgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayg 

gnwsnttyttym-tntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtntt 

ywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsn 

ccnggnaar 

Uh-20 heavy chain nucleotide sequence (SEQ ID NO:595) 

garg"tncarmt.nmtngarwsnggnggnggnmtngt:ncarccnggnggnwsnm1:n^ 

gyacngcnwsnggnttyacnttywsnwsntaygcnatgwsntgggtnmgncargcnccnggnaa 

rggnmtngartgggtnwsngcnathwsriggnwsnggnggnwsnacntaytaygcngaywsngtri 

aarggnmgnttyacnathwsnmgngayaaywsnaaraayacnmtntaymtncarat 

tniagngcngargayacngcngartaytaytgygcnaargarggnathgcnggnmgngaywsnta 

ytaytaytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacn 

aarggnccnwsngtnttyccrmtngcnccntgywsnmgnwsnacnwsngarwsnacn 

tnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmt 

nacnwsnggngtncayacnttyccngcngtnmtncarwsnwsnggnmtntaywsrmt.nwsn 

g-tng-tnacngtnccnwsnwsnaayttyggnacncaracntayacn-tgyaaygtngaycayaarc 

cnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgycc 

ngcnccnccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatg 

aiihwsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtnc 

arttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarca 

rttyaaywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggintnaayggn 

aargartayaartgyaargtnwsnaayaarggnm-tnccngcnccnathgaraaracnathwsna 

aracnaarggncarccnmgngarccncargtntayacnmtnccnccnwsningngargara-tgac 

naaraaycargtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngar 

tgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgratngaywsngayg 

gnwsnttyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtntt 

ywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsn 

ccnggnaar 

FIGURE 14J 
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U»-21 heavy chain nucleotide sequence (SEP ID NO:S96) 

cargtncarmtngtngarwsnggnggnggngtngtncarccnggnmgnwsnmtnmgnm 

gYgcngcnwsnggnttyacnttywsnwsntayggnatgcaytgggtnmgncargcnccnggnaa 

rggnmtngartgggtngcnttyathwsngaygayggnwsnacnaartaytaygcngaywsngtn 

aarggimgnttyacnathwsnmgngayaaywsnatgaayacnintntaymtncaratgaaywsr^ 

tnmgngcngargayacngcngtntaytaytgygcnmgnwsntaytaygaywsnwsnggntayta 

ytayggn-ttygaytaytggggncarggnacnm-tngtnacngtnwsnwsngcnwsnacnaarggn 

ccnwsngtnttyccrmtngcnccntgywsrmgnwsnacnwsngarwsnacngcngcnmtnggnt 

gymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnws 

nggngtncayacnttyccngcngtnmtncarwsnwsnggrmtntaywsnmtnwsnwsngtn 

acngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsna 

ayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcncc 

nccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsn 

mgnacnccngargtnacntgygtngtngtngaygtnv/sncaygargayccngargtncarttya 

aytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaa 

ywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargar 

tayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracna 

arggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraa 

ycargtnwsnmtnacntgymtngtnaarggnt-tytayccnwsngayathgcngtngartgggar 

wsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnt 

tyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntg 

ywsngtnatgcaygargcrmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggn 

aar 

Ug-22 heavy chain nucleotide sequence fSEO ID NO;S96) 

cargtncarmtngtngarwsnggnggnggngtngtncarccnggnmgnwsnmtrmgnm 

gygcngcnwsnggnttyacnttywsnwsntayggnatgcaytgggtnmgncargcnccnggnaa 

rggnmtngartgggtngcnttyathwsngaygayggnwsnacnaartaytaygcngaywsngtn 

aarggrmgnttyacnathwsrmgngayaaywsnatgaayacnmtntaymtncaratgaaywsr^ 

tnmgngcngargayacngcngtntaytaytgygciungnwsntaytaygaywsnwsnggntayta 

ytayggnttygaytaytggggncarggnacnmlingtnacngtnwsnwsngcnwsnacnaarggn 

ccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcrm 

gymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnws 

nggngtncayacnttyccngcngtnmtncarwsnwsnggrmtntaywsnmtnwsnwsngtngtn 

acngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsna 

ayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcncc 

nccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsn 

mgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttya 

aytggtaygtngayggngtngargtncayaaygcnaaracnaarccningngargarcarttyaa 

ywsnacnt-tymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargar 

tayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracna 

arggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraa 

ycargtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggar 

wsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnt 

tyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntg 

ywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggn 

aar 

FIGURE 14K 
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Ur-23 heavy chain nucleotide sequence (SEP ID NO:597) 

car gtncarmtngtngarwsnggnggnggngtngt near ccnggimgnwsnmtnmgi^ 

gYgcngcnwsnggnttyacnttLywsnwsntayggnatgcaYtgggtnmgncargcnccnggnaa 

rggnmtngartgggtngcng-tnathtggtaygayggnwsnaayaartaytaygcngaYwsngtn 

aarggnmgnttyacnathwsnmgngayaaywsnaaraayacnmtntaymtncaratgaaywsnm 

tnmgngcngargayacngcngtntaytaytgygcnmgnaaygtnathgaytaytggggncargg 

nacruntngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtn'ttyccnmtngcnccn'tgy 

wsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtnaargaytayttyccngarc 

cngtnacngtnwsntggaaywsnggngcrmitnacnwsnggngtncayacnttyccngcngtiimt 

ncarwsnwsnggrmtntayTrtrsnmt.nwsnwsngtngtnacngtnccnwsnwsnaayt:t^ 

caracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngayaaracngtngarm 

gnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggnccnwsngtnttymt 

nttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargtnacntgygtngtn 

gtngayglinwsncaygargayccngargtncarttyaaytggtaygtngayggngtngargtnc 

ayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnttymgngtngtnwsngtnmt 

nacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtnwsnaayaarggn 

mtnccngcnccnathgaraaracnathwsnaaracnaarggncarccningngarccncargtnt 

ayacnmtnccnccnwsnmgngargafatgacnaaraaycargtnwsnm-tnacntgyintngtnaa 

rggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccngaraayaaytay 

aaracnacnccnccnatgmtngaywsngayggnwsnttytliymtntaywsnaarnitnacngtng 

ayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcaygargcnmtncayaa 

ycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

Ur-24 heavy chain nucleotide sequence (SEP ID NO;S98) 

cargtncariutngtngarv/snggnggnggngtngtncarccnggnmgnv/sniRtn^ 

gygcngcnwsnggnttyacnttywsnwsntaygayatgcaytgggtnmgncargcnccnggnaa 

rggnmtngartgggtngcng-tnathtggtaygayggnwsnathaar-taytaygcngaywsngtn 

aarggnmgnttyacnathwsnmgngayaaywsnaaraayacnmtnliaymtncaratgaaywsr^ 

tnmgngcngargayacngcngtntaytaytgygcnmgnggnggngcnacnggngcngartaytt 

ycarcaytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtn 

ttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtn 

argaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtnca 

yacnttyccngcngtnmtncarwsnwsnggrmtntaywsnmtnwsnwsngtngtn 

wsnwsnaayttyggnacncaracntayacntgyaaYgtngaycayaarccnwsnaayacnaarg 

tngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngc 

nggnccnwsngtnttymtinttyccnccnaarccnaargayacnmtnatiga-thwsnmgnacnccri 

gargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtayg 

tngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacntt 

ymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgy 

aargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarc 

cnmgngarccncargtntayacrantnccnccnwsnmgngargaratgacnaaraaycargtnws 

nmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggn 

carccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttyintnt 

aywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnat 

gcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14L 
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Ur-25 heavy chain nucleotide sequence (SEP IP NO:598) 

cargtncarmtngtngarwsnggnggnggngtngtncarccnggnmgnwsnmtnmgnmtnw 

gYgcngcnwsnggnttyacnttywsnwsntaygaYatgcaytgggtningncargcnccnggnaa 

rggnmtngartgggtngcngtnathtggtaygayggnwsnathaartaytaygcngaywsngtn 

aarggnmgnttyacnathwsnmgngayaaywsnaaraayacnmtntaymtncaratgaaywsn^ 

tnmgngcngargayacngcngtntaytaytgygcnmgnggnggngcnacnggngcngartaytt 

ycarcaytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtn 

ttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgy^ 

argaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtnca 

yacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacngtnccn 

wsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaarg 

tngayaaracngtngarmgnaartgytgygtngartgyccnccnligyccngcnccnccngtngc 

nggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccn 

gargtnacntgygtngtngtngaygtmvsncaygargayccngargtncarttyaaytggtayg 

tngayggngtngargtncayaaygcnaaracnaarccnitigngargarcarttyaaywsnacntt 

ymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgy 

aargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarc 

cnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnws 

nmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggn 

carccngaraayaaytayaaracnacnccnccna-tgmtngaywsngayggnwsnttyttymtnt 

aywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnat 

gcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 



U^26 heavy chain nucleotide sequence fSEO E D NO;599) 

cargtncarmtngtngarv7snggnggnggngtngtncarccnggrjnignwsr^.tr^^ 

gygcngcnwsnggnttyacnttywsnwsntayggnatgcaytgggtnmgncargcnccnggnaa 

rggnmtngartgggtngcng-tnathtgg-taygayggnwsnaayaartaytaygcngaywsngtn 

aarggnmgnttyacnathwsnmgngayaaywsnaaraayacnmtntaymtncaratgaaywsrm 

tnmgngcngargayacngcngtntaytaytgygtnmtnmtntggttyggngaracnttygayta 

ytggggncarggnwsnmtngtnacngtnwsnccngcnwsnacnaarggnccnwsng-tnt-tyccn 

mtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcrmtnggntgymtngtnaargayt 

ayttyccngarccngtnacngtnwsntggaaywsnggngcnintnacnwsnggngtncayacntt 

yccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacngtnccnw 

aayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngaya 

aracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggncc 

nwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgriacnccngargtn 

acntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayg 

gngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnttymgngt 

ngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtn 

wsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgng 

arccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnwsnmtnac 

ntgym-tngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccn 

garaayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntaywsna 

armtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcayga 

rgcnm-tncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14M 
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Uh-27 heavy chain nucleotide sequence (SEP ID NQ:600) 

cargtncarmtngtngarwsnggnggnggngtngtncarccnggnmgnwsnmtnmgnmtnwsnt 

gygcngcnwsnggnttyacnttywsnwsntayggnatgcaYtgggtningncargcnccnggnaa 

rggnmtngartgggtngcngtnathtggwsngayggnwsnaayaartaytaygcngaywsngtn 

aarggnmgnttyacnathwsnmgngayaaywsnaaraayaciuntntaymtncaratgaaywsim 

tnmgngcngargayacngcngtntaytaytgygcnmgnaaymtnccnttygaytaytggggnca 

rggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccnintngcnccn 

tgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtnaargaytayttyccng 

arccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacnttyccngcngt 

iMitncarwsnwsnggnmtntaywsrtmtnwsnwsngtngtnacngtnccnw 

acncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngayaaracngtng 

armgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggnccnwsngtntt 

ymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargtnacntgygt^ 

gtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayggngtngarg 

tncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnttymgngtngtnwsngt 

nmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtnwsnaayaar 

ggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgngarccncarg 

tntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnwsnmtnacntgymtngt 

naarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccngaraayaay 

tayaaracnacnccnccnatgintngaywsngayggnwsnttyttyxatntaywsnaarnitnacng 

tngayaarwsnmgntggcarcarggnaaygtinttywsntgywsngtnatgcaygargcnmtnca 

yaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

heavy chain nucleotide sequence TSEO ID NO:601) 
cargtncarmtngtngarwsnggnggnggngtngtncarccnggnmgnwsimtnmgnmtnw 
gygcngcnwsnggnttyacnttyx%'sm%^sntayggnatgcaytgggtningncargcnccnggn 
rggnmtngartgggtngcngtnathtgggaygayggnwsnaaycartaytayacngaywsngtn 
aarggimgnttyacngtnwsnmgngayaaywsnaaraayacnmtnttymtncaratgaayv 
tnmgngcngargayacngcngtntaytaytgygcnmgnwsncaytayggnggngaytaygayta 
ytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacnaarggn 
ccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcrm 
gymtngtnaargaytayttyccngarccngtnacngtnwsn-tggaaywsnggngcnmtnacnws 
nggngtncayacnttyccngcngtrmtncarwsnwsnggnmtntaywsnmtnwsnw 
acngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsna 
ayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcncc 
nccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsn 
mgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttya 
aytggtaygtngayggngtngargtncayaaygcnaaracnaarccningngargarcarttyaa 
ywsnacnttymgngtngtnwsngtnm-tnacngtngtncaycargaytggmtnaayggnaargar 
tayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracna 
arggncarccnmgngarccncargtntayacnmtnccnccnwsrmigngargaratgacnaaraa 
ycargtnwsimtnacntgymtngtnaarggnttyliayccnwsngayatihgcngtngartgggar 
wsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnt 
tyttymtntaywsnaarmtnacngtngayaarwsningntggcarcarggnaaygtnttywsntg 
ywsngtnatgcaygargcnmtncayaaycayt:ayacncaraarwsnmt.nwsnmtnwsnccnggn 
aar 

FIGURE 14N 
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Ur-29 heavy chain nucleotide sequence (SEP ID NO:602) 

cargtncarmtngtngarwsnggnggnggngtngtncarccnggnmgnwsnmtrmignmtn 

gygcngcnwsnggnttyacnttywsnwsntayggnatgcaytgggtnmgncargcnccnggnaa 

rggnmtngartgggtngcngtnathtggtaygayggnwsnaayaarmgntaygtngaywsngtn 

aarggnmgnttyacnathwsimgngayaaywsnaaraayacnmtntaymtncaratgaay^ 

tnmgngcngargayacngcngtntaytaytgygcnmgngayggntggcarcarcargcnccntt 

ygaytaytggggncarggnacnmtmg-tnacngtnwsnwsngcnwsnacnaarggnccnwsngtn 

ttyccnmtngcnccntgywsningnwsnacnwsngarwsnacngcngcnintnggntgym 

argaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtnca 

yacnttyccngcngtnmtncarwsnwsnggnmtntaywsrmtnwsnwsngtngtnacn^^ 

wsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaarg 

tngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngc 

nggnccnwsngtnttymtnttyccnccnaarccnaargayacrimtnatgathwsrmignacnccn 

gargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtayg 

tngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacntt 

ymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgy 

aargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarc 

cnmgngarccncargtntayacnmtnccnccnwsningngargaratgacnaaraaycargtnws 

nmtnacntgymtngtnaarggnttytayccnwsngaya-thgcngtngartgggarwsnaayggn 

carccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtnt 

aywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtn 

gcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 



U,i-30 heavy chain nucleotide sequence (SEP ID NO:603) 

cargtncarmtngtngarvjsnggnggnggngtngtncarccnggnmgnwsnmtpjm 

gygcngcnwsnggnttyacnttymgnwsncayggnatgcaytgggtningncargcnccnggnaa 

rggnmtngartgggtngcngtnathtggtaygayggnwsnaayaaraaytaygcngaywsngtn 

mgnggnmgnttyacnathwsnmgngayaaywsnaaraayacnmtngaymtncaratgaay^ 

tnmgngcngargayacngcngtntaytaytgygcnmgntggggnathwsngcnccnttygay-tg 

ytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccn 

mtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcimtnggntgymtngtn 

ayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacntt 

yccngcngtrmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacngtnccnw 

aayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngaya 

aracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggncc 

nwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargtn 

acntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayg 

gngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnttymgngt 

ngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtn 

wsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgng 

arccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnwsnmtnac 

ntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccn 

garaayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntaywsna 

armtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcayga 

rgcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 140 
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heavy chain nucleotide sequence (SEP ID NO:604) 

gargtncarmtngtngarwsnggnggnggmntngtncarccnggnggnwsnmtningrm 

gygcngcnwsnggnttYacnttywsngcntaywsnatgaaytgggtnmgncargcnccnggnaa 

rggimtngartgggtnwsntayathwsnwsnwsnggnmgnacnathtaytaygcngaywsngtn 

aarggnmgnttyacnathwsnmgngayaaygcnaaraaywsnmtnttymtn^ 

tnmgngaygargayacngcngtntaytaytgygcnmtntgggcnccnttygaytaytggggnca 

rggnacrmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccnmtngcnccn 

tgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtnaargaytayttyccng 

arccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacnttyccngcngt 

nmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacngtnccnwsnwsna 

acncaracn-tayacntgyaaygtngaycayaarccnwsnaayacnaargtngayaaracngtng 

armgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggnccnwsngtntt 

ymtnttyccnccnaarccnaargayacximtnatgathwsningnacnccngargtnacntgygtn 

gtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayggngtngarg 

tncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacn-ttymgngtngtnwsngt 

nmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtnwsnaayaar 

ggnmtnccngcnccnathgaraaracna-thwsnaaracnaarggncarccnmgngarccncarg 

tntayacnmtnccnccnwsimgngargaratgacnaaraaycargtnwsnintnacntgymtngt 

naarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccngaraayaay 

tayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntaywsnaarmtnacng 

tngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcaygargcnmtnca 

yaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

Uh-32 heavy chain nucleotide sequence (SEP ID NO:605) 

gargtncarmtngtngarwsnggnggnggnmtngtncarccnggnggnwsnmtningrm 

gygcngcnwsnggnttyacntt^^snwsntaywsnatgaaytgggtnmgncargcnccnggnaa 

rggnmtngartgggtnwsncayathwsnwsnwsnwsnmgnacnathtaytaygcngaywsngt 

aarggnmgnttyacnathwsnmgngayaaygcnaaraaywsngtntaymtncaratgaayws]^ 

tnmgngaygargayacngcngtntaytaytgygcnmgngayggntayaaytggaayggnggngg 

naaytaytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacn 

aarggnccnwsngtnttyccnmtngcnccntgywsiimgnwsnacnwsngarwsnacngcn^ 

tnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmt 

nacnwsnggngtncayacnttyccngcngtximtncarwsnwsnggiimtntaywsnm 

gtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarc 

cnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgycc 

ngcnccnccngtngcnggnccnwsngtnttymlinttyccnccnaarccnaargayacnmtnatg 

athwsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtnc 

arttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarca 

rttyaaywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggn 

aargartayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsna 

aracnaarggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgac 

naaraaycargtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngar 

tgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayg 

gnwsnttyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtntt 

ywsntgywsngtnatgcaygargcrmtncayaaycaytayacncaraarwsnmtnwsnmtnwsn 

ccnggnaar 

FIGURE 14P 
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heavy chain nucleotide sequence (SEP ID NO:606) 

gargtncarmtngtngarwsnggnggnggnmtngtncarccnggnggnwsnmtiimgnm 

gYgcngcnwsnggnttyacnttYwsnwsntayr^snatgaaYtgggtnmgncargcnccnggnaa 

rggnmtngartgggtnwsncayathwsnmgnwsnwsnmgnacnathtaytaygcngay^ 

aarggnmgnttyacnathwsnmgngayaaygcnaaraaywsnmtntaymtncaratgaay^ 

tnmgngaygargayacngcngtntaytaytgygcnmgngayggntayaaytggaayaayggngg 

ntaytaytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacn 

aarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnm 

tnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmt 

nacnwsnggngtncayacnttyccngcngtiimtncarwsnwsnggnmtntaywsmntn 

gtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarc 

cnwsnaayacnaargtngayaaracng-tngarmgnaartgytgygtngartgyccnccntgycc 

ngcnccnccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacniti-tnatg 

athwsnmgnacnccngargtnacntgygtngtngtngaygtnvjsncaygargayccngargtnc 

arttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarca 

rtt.yaaywsnacnttymgngtngtnwsngtnintnacngtngtricaycargaytggmtnaayggn 

aargartayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsna 

aracnaarggncarccningngarccncargtntayacnmtnccnccnwsningngargaratgac 

naaraaycargtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngar 

tgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayg 

gnwsnttyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtntt 

ywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsiimtnwsn 

ccnggnaar 

UiT-34 heavy chain nucleotide sequence (SEP ID NO:606) 

gargtncarmtngtngarwsnggnggnggnmtngtncarccnggnggnwsnmtnmgnmtnwsnt 

gygcngcnwsnggnttyacnttywsnwsntaywsnatgaaytgggtnmgncargcnccnggnaa 

rggnmtngartgggtnwsncayathwsnmgnwsnwsnmgnacnathtaytLaygcngayTv 

aarggnmgntt:yacnathwsimgngayaaygcnaaraaywsnmt.ntaymtncaratgaayw 

tnmgngaygargayacngcngtntaytaytgygcnmgngayggntayaaytggaayaayggngg 

ntaytaytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacn 

aarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcn^ 

tnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcximt 

nacnwsnggngtncayacnttyccngcngtnmtncarwsnwsnggrimtnt.aywsnmtnw 

gtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarc 

cnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgycc 

ngcnccnccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnintnatg 

athwsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtnc 

ar-ttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarca 

rttyaaywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggn 

aargartayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsna 

aracnaarggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgac 

naaraaycargtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngar 

tgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgtntngaywsngayg 

gnwsnttyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtntt 

ywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnintnwsnintnwsn 

ccnggnaar 

FIGURE 14Q 
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Uh-3S heavy chain nucleotide sequence (SEP ID NO:607) 

cargtncarmtncargarwsnggnccnggnmtngtnaarccnwsncaraciimtnwsnmtn^^ 

gyacngtnwsnggnggnwsngtnwsnwsnggnggntaytaytggwsntggathmgncarcaycc 

nggnaarggnmtngartggathggntayathcaywsnwsnggnwsnacntaytayaayccnwsn 

mtnaarwsnmgngtnacnathwsngtngayacnwsnaaraaycarttywsnmtnaaymtnwsn^ 

sngtnacngcngcngayacngcngtntaytaytgygcnmgnggnccntaytayggnatggaygt 

nt:ggggncarggnacnacngtnacngt:nwsnwsngcnwsnacnaarggnccnwsng1:nt:t:yccn 

mt.ngcnccntgYWsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtng^ 

ayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacntt 

yccngcngtrmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacngtnccn 

aayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngaya 

aracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcnggncc 

nwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngargtn 

acntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayg 

gngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnttymgngt 

ngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtn 

wsnaayaarggnmtnccngcnccnathgaraaracriathwsnaaracnaarggncarccnmgng 

arccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnwsnin-tnac 

ntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccn 

garaayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntaywsna 

armtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgcayga 

rgcrmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

Ug-36 heavy chain nucleotide sequence (SEQ ID NO:608) 

cargtncarmtncargarwsnggnccnggrmtngtnaarccnwsncaracrmtnwsnmtnacnt 

gyacngtnv7snggiiggnv/snathv/srirngnggnggntaytaytgg^%^sntggath^ 

nggnaarggnmtngartggathggntayathtaycaywsnggnwsnacntaytayaayccnwsn 

mtnaarwsnmgngtnaayatgwsngtngayacnwsnaaraaycarttywsnmtnaarmtnwsnw 

sngtnacngcngcngayacngcngtntaytaytgygcnmgngcnmtnmgnggnathgtrmtnat: 

ggtntaygtnmtnggngcnmtngayathtggggncarggnacnaargtnacngtnwsnwsngcn 

wsnacnaarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarw 

cngcnmtnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsngg 

ngcnmtnacnwsnggngtncayacnttyccngcngtnmtncarwsnwsnggimtntaywsrm 

wsnwsngtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngayc 

ayaarccnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtiigartgyccncc 

ntgyccngcnccnccngtngcnggnccnwsngtnttyititnttyccnccnaarccnaargayacn 

mtnatgathwsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccng 

argtncarttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgnga 

rgarcarttyaaywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtn 

aayggnaargartayaartgyaargtnwsnaayaarggmiitnccngcnccnatihgaraaracna 

thwsnaaracnaarggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngarga 

ratgacnaaraaycargtnwsrantnacntgymtngtnaarggnttytayccnwsngayathgcn 

gtngartgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngayw 

sngayggnwsnttyttymtntaywsnaarmtnacngtngayaarwsmngntggcarcarggnaa 

ygtnttywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnintnwsn 

mtnwsnccnggnaar 

FIGURE 14R 
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Uh-37 heavy chain nucleotide sequence (SEP ID NO:608) 

cargtncarmtncargarwsnggnccnggimtngtnaarccnwsncaracnmtnwsnmtnacnt 

gYacngtnwsnggnggnwsnathwsnmgnggnggntaytaYtggwsntggathmgncarcaycc 

nggnaarggrmtngartggathggntayathtaYcaywsnggnwsnacntaytayaayccnwsn 

mtnaarwsnmgngtnaayatgwsngtngayacnwsnaaraaycarttywsnmtnaarmtnwsnw 

sngtnacngcngcngayacngcngtntaytaytgygcimgngcnintningnggriathgtnintinat 

ggtntaygtnmtnggngcnmtngayathtggggncarggnacnaargtnacngtnwsnwsngcn 

wsnacnaarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsn 

cngcnmtnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsngg 

ngcnmtnacnwsnggngtncayacnttyccngcngtnmlincarwsnwsnggrmtntaywsr^ 

wsnwsngtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngayc 

ayaarccnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccncc 

ntgyccngcnccnccngtngcnggnccnwsngtnttyin-tn-t-tyccnccnaarccnaargayacn 

mtnatgathvjsrrnignacnccngargtnacntgygtngtngtngaygtnwsncaygargayccng 

argtncar-ttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnitignga 

rgarcarttyaaywsnacnttyrngngtngtnwsngtnmtnacngtngtncaycargaytggmtn 

aayggnaargartayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracna 

thwsnaaracnaarggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngarga 

ratgacnaaraaycargtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcn 

gtngartgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngayw 

sngayggnwsnttyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaa 

ygtnttywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsn 

mtnwsnccnggnaar 

UTf-38 heavy chain nucleotide sequence fSEO ID NO:609) 

cargtncarmtncargarwsnggnccnggnmtngtnaarccnwsncaracnmtnwsnmtnacnt 

gyacngtnwsnggnggnwsnathwsnwsnggnggntaytaytggwsntggathmgncarcaycc 

nggnaarggnmtngartggathggntayath-taytaywsnggnwsnacntaytayaayccnwsn 

mtnaarwsnmgngtnacnathwsngtngayacnwsnaaraaycarttywsrmtnaarmtnwsnw 

sngtnacngcngcngayacngcngtntaytaytgygcnmgngaygaracngtngtnmgnggnmt 

na-thmgntaytgytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcn 

wsnacnaarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsn 

cngcnmtnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsngg 

ngcnmtnacnwsnggngtncayacnttyccngcngtnmtncarwsnwsnggnmtntaywsim 

wsnwsngtngtnacngtnccnwsnwsnaay-ttyggnacncaracntayacntgyaaygtngayc 

ayaarccnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccncc 

ntgyccngcnccnccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacn 

mtnatgathwsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccng 

argtncarttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgnga 

rgarcarttyaaywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtn 

aayggnaargartayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracna 

thwsnaaracnaarggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngarga 

ratgacnaaraaycargtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcn 

gtngartgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngayw 

sngayggnwsnttyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaa 

ygtnttywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsiimtnwsn 

mtnwsnccnggnaar 

FIGURE 14S 
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Un-39 heavy chain nucleotide sequence (SE P ID NO:610) 

cargtncarmtncargarwsnggnccnggimtngtnaarccnwsncaracnmtnwsnmtnaay 

gyacngtnwsnggnggnwsnathwsnwsnggnggntaYtaYtggwsntggathmgncarcaycc 

nggnaarggnmtngartggathggntayathcaytaywsnggnwsnacntaytayaayccnwsn 

mtnaarwsnjngnathacnathwsngcngayacnwsnaaraaycarttywsrimtnaarmtnaayw 

sngtnacngcngcngayacngcngtntaytaytgygcnmgngaymgnggnggnggngaytaygg 

nmgnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacnaarggnccn 

wsngtnttyccimtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntg^ 

tngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsngg 

ngtncayacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacn 

gtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaaya 

cnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccncc 

ngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgn 

acnccngargtnacntgygtngtngtngaygtnvjsncaygargayccngargtncarttyaayt 

ggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaayws 

nacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartay 

aartgyaargtnwsnaayaarggruntnccngcnccnathgaraaracnathwsnaaracnaarg 

gncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraayca 

rgtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsn 

aayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyt 

tymtntaywsnaarmtnacngtngayaarwsrmgntggcarcarggnaaygtnttywsntgyws 

ngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 



Utt-40 heavy chain nucleotide sequence (SE P U) NO:611) 

cargtncarmtncargarwsrxggnccnggnmtngtnaarccrA/sncaracnm 

gyacngtnwsnggnggnwsnathwsnwsnggnggntaytaytggwsntggathmgncarcaycc 

nggnaarggnmtngartggathggntayathcaytaywsnggnwsnacntaytayaayccnwsn 

mtnaarwsnmgnathacnathwsngcngayacnwsnaaraaycarttywsnmtnaarmtnaayw 

sngtnacngcngcngayacngcngtntaytaytgygcnmgngaymgnggnggnggngaytaygg 

nmgnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacnaarggnccn 

wsngtnttyccnmtngcnccntgywsrmgnwsnacnwsngarwsnacngcngcnmtnggnt 

tngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsngg 

ngtncayacnttyccngcngtrmtncarwsnwsnggnmtntaywsnmtnwsnws 

gtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaaya 

cnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccncc 

ngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgn 

acnccngargtnacntgygtngtngtngaygtnwsxicaygargayccngargtncarttyaayt 

ggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttYaayws 

nacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartay 

aartgyaargtnwsnaayaarggiuntnccngcnccnathgaraaracnathwsnaaracnaarg 

gncarccrungngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraayca 

rgtnwsnmtnacntgymtngtnaarggnttytayccnwsngaya-thgcngtngartgggarwsn 

aayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyt 

tymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgyw 

ngtnatgcaygargcnmtncayaaycaytayacncaraarwsrmtnwsnmtnwsnccnggnaar 

FIGURE 14T 
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Un>41 heavy chain nucleotide sequence fSEO ID NO:612) 

cargtncarmtncargarwsnggnccnggnmtngtnaarccnwsncaracnmtnwsnmtnacnt 

gyacngtnwsnggnggnwsnathwsnwsnggnggntaytaytggwsntggathmgncarcaycc 

nggnaarggnmtngartggathggntayathcaywsnwsnggnwsnacntaytayaayccnwsn 

mtnaarwsnmgnathacnaarwsngtngayacnwsnaaraaycarttywsnmtnaarmtnwsnw 

sngtnacngcngcngayacngcngtntaytaytgygcnmgnwsnaayaaytayggntgyttygc 

nmtntggggnmgnggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnws 

ccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtn^ 

aytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayac 

nttyccngcngtrmtncarwsnwsnggimtntaywsiimtnwsnwsngtngtnacngtn 

wsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtng 

ayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngcngg 

nccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngar 

gtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtng 

ayggngtngargtncayaaygcnaaracnaarccnmgngargarcart-tyaaywsnacnttymg 

ngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaar 

gtnwsnaayaarggnmtnccngcnccnathgaraaracna-thwsnaaracnaarggncarccnm 

gngarccncargtntayacnmtnccnccnwsningngargaratgacnaaraaycargtnwsnmt 

nacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncar 

ccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntayw 

snaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnatgca 

ygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

Ur-42 heavy chain nucleotide sequence (SEP ID NO;613) 

cargtncarmtncargarwsnggnccnggnmtngtnaarccnwsncaracnmtnwsnmtna^ 

gyacngtnwsnggnggnwsnathwsnwsnggnggntaytaytggwsntggathiagncarcaycc 

nggnaarggiiintngartggathggntayathcaywsnwsnggnwsnacntaytayaayccnwsn 

mtnaarwsnmgnathacnaarwsngtngayacnwsnaaraaycarttywsnmtnaarmtnw 

sngtnacngcngcngayacngcngtntaytaytgygcnmgnwsnaayaaytayggntgyttygc 

mntntggggnmgnggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtntt 

ccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgym 

aytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtncayac 

nttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtn 

wsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtng 

ayaaracngtngarmgnaartgy-tgygtngartgyccnccntgyccngcnccnccngtngcngg 

nccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccngar 

gtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtng 

ayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnt tying 

ngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgyaar 

gtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarccnin 

gngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnwsmnt 

nacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggncar 

ccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnt-tyttymtntayw 

snaarmtnacngtngayaarwsningntggcarcarggnaaygtnttywsntgywsngtnatgca 

ygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14U 
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Uff-43 heavy chain nucleotide sequence fSEO ID NO:614) 

cargtncarmtncargarwsnggnccnggimtngtnaarccnwsncaracrmtnwsrmitn 

gyacngtnwsnggnggnwsnathwsnwsnggnggntaytaYtggwsntggathmgncarcaycc 

nggnaarggnmtngartggathggntayathcaytaywsnggnwsnacntaytayaayccnwsn 

mtnaarwsimgngtnacnathwsngtngayacnwsnaaraaycarttywsnmtnaarmtnwsn 

sngtnacngcngcngayacngcngtntaytaytgygcnwsnggntayaaytayggnintntayta 

ytaygaywsnwsnggntayccnwsntaytaytayggnatggaygtntggggncarggnacnacn 

gt:nacngtnwsnwsngcnwsnacnaarggnccnwsngtnt.tyccnmtngcnccntgywsr^ 

snacnwsngarwsnacngcngcnmtnggntgymtng-tnaargaytayttyccngarccngtnac 

ngtnwsntggaaywsnggngcnmtnacnwsnggngtncayacnttyccngcngtnmtncarw 

wsnggnmtntaywsrmtnwsnwsngtngtnacngtnccnwsnwsnaayttyggnacncaracnt 

ayacntgyaaygtngaycayaarccnwsnaayacnaargtngayaaracngtngarmgnaartg 

ytgygtngartgyccnccntgyccngcnccnccngtngcnggnccnwsngtnttyintnt-tyccn 

ccnaarccnaargayacnmtnatgathwsraagnacnccngargtnacntgygtngtngtngayg 

tnwsncaygargayccngargtncarttyaaytggtaygtngayggngtngargtncayaaygc 

naaracnaarccnmgngargarcarttyaaywsnacnttymgngtngtnwsngtnmtnacngtn 

gtncaycargaytggmtnaayggnaargartayaartgyaarg-tnwsnaayaarggnmtnccng 

cnccnathgaraaracnathwsnaaracnaarggncarccmngngarccncargtntayacnmt 

nccnccnwsnmgngargaratgacnaaraaycargtnwsnmtnacntgym-tngtnaarggntty 

tayccnwsngayathgcngtngartgggarwsnaayggncarccngaraayaaytayaaracna 

cnccnccnatgmtngaywsngayggnwsnttyttymtntaywsnaarmtnacngtn 

nmgntggcarcarggnaaygtn-ttywsntgywsngtnatgcaygargcnmtncayaaycaytay 

acncaraarwsnmtnwsnmtnwsnccnggnaar 

Ur-44 heavy chain nucleotide sequence fSEO ID NO:615) 

cargtncarmtncargarwsnggnccnggnmtnglinaarccnwsncaracnmtnwsnmtnacnt 

gyacngtnwsnggnggnwsnathwsnwsnggngaytaytaytggaaytgggtnmgncarcaycc 

nggnaarggnmtngartggathggntayathtaytaywsnggnggnacntaytayaayccnwsn 

mtnaarwsnmgngtnacnathwsngtngayacnwsnaaraaycarttywsnmtnaarmtntt^ 

sngtnacngcngcngayacngcngtntayttytgygcnmgnacntaytaygayathmtnacngg 

ntayccnttytayttygaytaytggggncarggnacrnntngtnacngtnwsnwsngcnwsnacn 

aarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcn 

tnggntgymtngtnaargaytayttyccngarccngtnacngtinwsntggaaywsnggngcnmt 

nacnwsnggngtncayacnttyccngcngtimtncarwsnwsnggnmtntaywsnmtnw 

gtng-tnacngtncchwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarc 

cnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgycc 

ngcnccnccngtngcnggnccnwsngtnttymlinttyccnccnaarccnaargayacnmtnatg 

athwsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtnc 

arttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarca 

rttyaaywsnacnttymgngtngtnwsngtnintnacngtngtncaycargaytggmtnaayggn 

aargartayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsna 

aracnaarggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgac 

naaraaycargtnwsnmtnacntgymtngtnaarggn-ttytayccnwsngayathgcngtngar 

tgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayg 

gnwsnttyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtntt 

ywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsniatnwsn 

ccnggnaar 

FIGURE 14V 
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Uh-45 heavy chain nucleotide sequence (SEP ID NO:616) 

cargtncarmtncargarwsnggnccnggrLmtngtnaarccnwsncaracnmtnwsnmtnacnt 
gyacngtnwsnggnggnwsnathwsnwsnggngaYtaYtaytggaaYtgggtnmgncarcaYCc 
nggnaarggnmtngartggathggntayath-taYtaYwsnggnggnacntaYtaYaaYCcnwsn 
mtnaarwsnmgngtnacnathwsngtngaYacnwsnaaraaYcarttYwsnmtnaarmtnttyw 
sngtnacngcngcngaYacngcngtn1:aYttYtgYgcriingnacn-taYtaYgaYat:hmtnacngg 
ntaYccnt-tYtaYttYgaytaYtggggncarggnacnmtngtnacngtnwsnwsngcnwsnacn 
aarggnccnwsngtnttYCcnmtngcnccntgYwsnmgnwsnacnwsngarwsnacngcngcnm 
tnggntgYmtngtnaargaYtaYttYCcngarccngtnacngtnwsntggaaYwsnggngcnmt 
nacnwsnggngtncaYacnttYccngcngtimtncarwsnwsnggrmtntaYwsnmtnwsnwsn 
gtngtnacngtnccnwsnwsnaaYttYggnacncaracntaYacntgYaaYgtngaycayaarc 
cnwsnaaYacnaargtngaYaaracng-tngarmgnaartgYtgYgtngartgYCcnccntgycc 
ngcnccnccngtngcnggnccnwsngtnttYintnttYCcnccnaarccnaargaYacnmtnatg 
athwsnmgnacnccngargtnacntgYgtngtngtngaYgtnwsncaygargaYCcngargtnc 
arttyaaYtggtaYgtngaYggngtngargtncaYaaYgcnaaracnaarccnmgngargarca 
rttYaaywsnacnttYitigngtngtnwsngtnmtnacngtngtncaYcargaYtggmtnaaYggri 
aargartayaartgYaargtnwsnaaYaarggnmtnccngcnccnathgaraaracnathwsna 
aracnaarggncarccnmgngarccncargtntayacnm-tnccnccnwsnmgngargaratgac 
naaraaYcargtnwsnmtnacntgYnitngtnaarggnttYtaYCcnwsngaYathgcngtngar 
tgggarwsnaaYggncarccngaraaYaaYtaYaaracnacnccnccnatgmtngaYwsngaYg 
gnwsnttYttymtntaYwsnaarmtnacngtngaYaarwsnmgntggcarcarggnaaYgtntt 
YwsntgYwsngtnatgcaYgargcnmtncaYaaycaytaYacncaraarwsnmtnwsnmtnwsn 
ccnggnaar 

Uh-46 heavy chain nucleotide sequence (SEP ID NO:617) 

cargtncarmtncarcartggggngcnggnmtnmtnaarccnwsngaracnmtnws 

gYgcngtntaYggnggnwsnttYWsnggntaYtaY'tggwsntggathingncarccnccnggnaa 

rggnmtngartggathggngarathaaycaywsnggnwsnacnaaytayaaYCcnwsnmtnaar 

wsximgngtnacnathwsngtngaYacnwsnaaraaYcarttYwsnmtnaarmtnwsnwsngtn^ 

cngcngcngaYacngcngtntaYtaYtgYgcnmgnggnggntaYwsnwsnwsntgg-taYtggtt: 

YgaYCcntggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtn 

ttyccnmtngcnccntgywsmngnwsnacnwsngarwsnacngcngcnmtnggntgymtngtn 

argaYtaYttYccngarccngtnacngtnwsntggaaYwsnggngciim-tnacnwsnggngtnca 

YacnttYCcngcngtnmtncarwsnwsnggnmtntaYwsnmtnwsnwsngtngt 

wsnwsnaaYttYggnacncaracntayacntigyaaygtngaYcayaarccnwsnaaYacnaarg 

tngayaaracngtngarmgnaartgytgYgtngartgYCcnccntgYCcngcnccnccngtngc 

nggnccnwsngtnttYintnttYCcnccnaarccnaargaYacnmtnatgathwsningnacnccn 

gargtnacntgYgtngtng-tngaYgtnwsncaYgargaYCcngargtncarttYaaYtggtaYg 
tngaYggngtngargtncayaaygcnaaracnaarccnmgngargarcart.tYaaywsnacn1:t: 

YmgngtngtnwsngtnmtnacngtngtncaYcargaYtggmtnaaYggnaargartayaartgY 
aargtnwsnaaYaarggnm1:nccngcnccna1:hgaraaracnathwsnaaracnaarggn.carc 
cnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnws 
nmtnacntgymtngtnaarggnttytayccnwsngaYathgcng-tngartgggarwsnaaYggn 
carccngaraaYaaYtaYaaracnacnccnccnatgmtngaYwsngaYggnwsnttYttYintnt 
aYwsnaarmtnacngtngaYaarwsnmgntggcarcarggnaaYgtnttYwsntgYwsngtnat 
gcaYgargcnmtncayaaYcaytayacncaraarwsnint:nwsniatnwsnccnggnaar 

FIGURE 14W 
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Uq-47 heavy chain nucleotide sequence (SEP ID NO:618) 

cargtncarmtncarcartggggngcnggnmtnmtnaarccnwsngaracnmtnwsnmtnacnt 

gygcngtntayggnggnwsnttywsnggntaYtaytggTrt^sntggathingncarccnccnggnaa 

rggnmtngartggathggngarathaaycaywsnggnwsnacnaaytayaayccnwsnmtnaar 

wsnmgngtnacnathwsngtngayacnwsnaaraaycarttywsnmtnaarmtnwsnwsng 

cngcngcngayacngcngtntaytaytgygcnmgnggnggntaywsnwsnwsntggttytggtt 

ygayccntggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtn 

ttyccnmtngcnccntgywsriingnwsnacnwsngarwsnacngcngcrmtnggntgym 

argaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtnca 

yacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnac^ 

wsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaarg 

tngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngc 

nggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccn 

gargtnacntgygtng-tngimgaygtnwsncaygargayccngargtncarttyaaytggtayg 

"tngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacntt 

ymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgy 

aargtnwsnaayaarggximtnccngcnccna-thgaraaracnathwsnaaracnaarggncarc 

cnmgngarccncargtntayacnmtnccnccnwsningngargaratgacnaaraaycargtnws 

nmtnacntgymtngtnaarggnttiytayccnwsngayathgcngtngartgggarwsnaayggn 

carccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtnt 

aywsnaarmtnacngtngayaarwsrmgntggcarcarggnaaygt:ntt.ywsntgywsng1:n 

gcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 



Uh-48 heavy chain nucleotide sequence (SEP ID NO:618) 

cargtncarintncarcartggggngcnggnmtnmtnaarccnv/sngaracnm 

gygcngtntayggnggnwsnttywsnggntaytaytggwsntggathmgncarccnccnggnaa 

rggnm-tngartggathggngarathaaycaywsnggnwsnacnaaytayaayccnwsnmtnaar 

wsnmgngtnacnathwsngtngayacnwsnaaraaycarttywsnmtnaarmtnwsnwsngtna 

cngcngcngayacngcngtntaytaytgygcningnggnggntaywsnwsnwsntggtliytggtt 

ygayccntggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtn 

ttyccrmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngt^ 

argaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtnca 

yacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacn 

wsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaarg 

■tngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngc 

nggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsningnacnccn 

gargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtayg 

tngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacntt 

ymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgy 

aargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarc 

cnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnws 

nmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggn 

carccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtnt 

aywsnaarmtnacngtngayaarwsrimgnt.ggcarcarggnaaygtnt1:ywsntgywsngtnat 

gcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14X 
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Uh-49 heavy chain nucleotide sequence (SEP ID NO:618) 

cargtncarmtncarcartggggngcnggnmtnmtnaarccnwsngaracnmtnwsnmtnacnt 

gygcngtntayggnggnwsnttywsnggntaytaytggwsntggathmgncarccnccnggnaa 

rggnm-tngartggathggngarathaaycaywsnggnwsnacnaaytayaayccnwsnmtnaar 

wsrmgngtnacnathwsngtngayacnwsnaaraaycarttywsimtnaarmtnwsnwsngtna 

cngcngcngayacngcngtntaytaytgygcnmgnggnggntaywsnwsnwsntggttytggtt 

ygayccntggggncarggnacnmtngtinacngtnwsnwsngcnwsnacnaarggnccnwsng-tn 

ttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggn 

argaytayttyccngarccngtnacngtnwsntggaaywsnggngcnintnacnwsnggngtnca 

yacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacngtn 

wsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaarg 

tngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngc 

nggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccn 

gargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtayg 

tngayggngtngarg-tncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacntt 

ymgngtngtnwsngtnmtnacngtng-tncaycargaytggm-tnaayggnaargartayaartgy 

aargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarc 

cnmgngarccncargtntayacrimtnccnccnwsningngargarat:gacnaaraaycarg1:nws 

nmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggn 

carccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtnt: 

aywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnat 

gcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnxntnwsnccnggnaar 

Uh-SO heavy chain nucleotide sequence (SEP ID NO:618) 

cargtncarmtncarcartggggngcnggr^.trimtnaarccnv7sngaracnintnv/sr^^ 

gygcngtntayggnggnwsnttywsnggntaytaytggirtJ^sntggathmgncarccnccn 

rggnmtngartggathggngarathaaycaywsnggnwsnacnaaytayaayccnwsnmtnaar 

wsimgngtnacnathwsngtngayacnwsnaaraaycarttywsimtinaarmtnwsnwsngt 

cngcngcngayacngcngtntaytaytgygcnmgnggnggntaywsnwsnwsntggttytggtt 

ygayccntggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsng-tn 

ttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtna 

argaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtnca 

yacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnwsngtngtnacng 

wsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaarg 

tngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngtngc 

nggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacn^ 

gargtnacntgygtngtngtngayg-tnwsncaygargayccngarg-tncarttyaaytggtayg 

tngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacntt: 

ymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargartayaartgy 

aargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarc 

cnmgngarccncargtn-tayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnws 

nmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggn 

carccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtnt 

aywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnat 

gcaygargcnm-tncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14Y 
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U»-S1 heavy chain nucleotide sequence fSEO ID NO:619) 

cargtncarmtncargarwsnggnccnggnmtngtnaarccnwsngaracnmtnwsnmtna^ 

gyacngtnwsnggnggnwsnathwsnwsntaytaytggwsntggathingncarccngcnggnaa 

rggnmtngartggathggnmgnath-tayacnwsnggnacnacnaaytayaayccnwsnmtnaar 

wsnmgngtnacnatgwsngtngayacnwsnaaraaycarttywsnmtnaarmtnwsnwsn 

cngcngcngayacngcngtntaytaytgygcnmgngayggntaywsntayggncaytaytayta 

ytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacnaarggn 

ccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcr^ 

gymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnws 

nggngtncayacnttyccngcngtnmtncarwsnwsnggnmt:ntaywsnmt.nwsnwsngtn 

acngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsna 

ayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccn-tgyccngcncc 

nccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacniii-tnatgathwsn 

mgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttya 

aytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaa 

ywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggnaargar 

tayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracna 

arggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraa 

ycargtnwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggar 

wsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnt 

tyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntg 

ywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggn 

aar 

Utt-S2 heavy chain nucleotide sequence fSEO ID NO:620) 

cargtncarmtncargarwsnggnccnggnmtngtnaarccnwsngaracnmtnwsnmtnacnt 

gyacngtnwsnggnggnwsngtnwsnwsnggnggnwsntiaytggwsntggathmgncarccncc 

nggnaarggnmtngartggathggn-tayathtaytaywsnggnwsnacnaaytayaayccnwsn 

mtnaarwsnmgngtnacnathwsnathgtnacnwsnmgnaaycarttywsnmtn 

sngtnacngcngcngayacngcngtntaytaytgygcnmgnwsngcnmtnmgntayttygaytg 

gmtnttywsngaygtnwsngayathtggggncarggnacnatggtnacngtnwsnwsngcnwsn 

acnaarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacn 

cnmtnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngc 

nmtnacnwsnggngtncayacnttyccngcngtnmtncarwsnwsnggnmtntayw 

wsngtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycaya 

arccnwsnaayacnaargtngayaaracng-tngarmgnaartgytgygtngartgyccnccntg 

yccngcnccnccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtn 

atgathwsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngarg 

tncarttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngarga 

rcarttyaaywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaay 

ggnaargartayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathw 

snaaracnaarggncarccnmgngarccncargtn-tayacnmtnccnccnwsnmgngargarat 

gacnaaraaycargtnwsrmtnacntgymtngtnaargghttytayccnwsngayathgcngtn 

gartgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsng 

ayggnwsnttyttym-tntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygt 

nttywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtn 

wsnccnggnaar 

FIGURE 14Z 
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heavy chain nucleotide sequence (SEP ID NO:620) 
cargtncarmtncargarwsnggnccnggnmtngtnaarccnwsngaracnmtnwsnmtnacnt 
gyacngtnwsnggnggnwsngtnwsnwsnggnggnwsntaytggwsntggathingncarccncc 
nggnaarggnmtngartggathggntayathtaytaywsnggnwsnacnaaytayaayccnwsn 
mtnaarwsnmgngtnacnathwsnathgtnacnwsnmgnaaycarttywsnmtn 
sngtnacngcngcngayacngcngtntaytaytgygcnmgnwsngcnmtnmgntayttygaytg 
gmtnttywsngaygtnwsngayathtggggncarggnacnatggtnacngtnwsnwsngcnwsn 
acnaarggnccnwsngtnttyccnmtngcnccntgywsningnwsnacnwsngarwsnacngcng 
cnmtnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngc 
nmtnacnwsnggngtncayacnttyccngcngtximtncarwsnwsnggnmtntaywsi^ 
wsngtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycaya 
arccnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntg 
yccngcnccnccngtngcnggnccnwsngtntliymtnttyccnccnaarccnaargayacnmtn 
atgathwsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngarg 
tncarttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngarga 
rcarttyaayTvsnacnttymgngtngtnwsngtrrnitnacngtngtncaycargaytggmtnaay 
ggnaargartayaartgyaargtnwsnaayaarggnmtinccngcnccnathgaraaracnalihw 
snaaracnaarggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargarat 
gacnaaraaycargtnwsnmtnacntgyintngtnaarggnttytayccnwsngaya-thgcngtn 
gartgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsng 
ayggnwsnttyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygt 
nttywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtn 
wsnccnggnaar 

UiT-S4 heavy chain nucleotide sequence (SEP ID NO:621) 

gargtncarmtngtncarwsnggngcngarmtnaaraarccnggngarwsnmtnaarathwsnt 

gyaarggnwsnggntaymgnttyacnwsntaytggathggntgggtningncaratgccnggnaa 

rggnmtngartggatgggnathathtayccngaygaywsngayacnmgntaywsnccnwsnt 

carggncargtnacnathwsngcngayaarwsnathwsnacngcntaymtncartggwsnwsnin 

tnaargcnwsngayacngcnatgtaytaytgygcnmgncaraarwsntayggntaywsntay-tt 

ygaytaytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsng-tn 

ttyccrrnitrigcnccntgywsnmgnwsnacnwsngarwsnacngcngcrmitnggntgymt:^ 

argaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngtnca 

yacnttyccngcngtnmtncarwsnwsnggnmtntaywsnmtnwsnw 

wsnwsnaayt-tyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacnaarg 
tngayaaracngtngarmgnaartgytgygtngartgyccnccn-tgyccngcnccnccngtngc 
nggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgnacnccn 
gargtnacntgygtngtngtngaygtnwsncaygargayccngargtncarttyaaytggtiayg 
tngayggngtngargtncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacntt: 
ymgngtngtnwsngtnintnacngtngtncaycargaytggmtnaayggnaargartayaartgy 
aargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggncarc 
cmagngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargtnws 
nmtnacn-tgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaayggn 
carccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtnt 
aywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngtnat 
gcaygargcrmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14AA 
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Uh-SS heavy chain nucleotide sequence (SEP ID NO:622) 

gargtncarmtngtncarwsnggngcngargtnaaraarccnggngarwsnmtnaarathwsnt 

gYaarggnwsnggntaywsnttyacnwsntaYtggathggntgggtnmgncaratgccnggnaa 

rggnmtngartggatgggnathathtayccngaYgaywsngaygcnmgntaYwsnccnwsntty 

carggncargtnacnathwsngcngayaarwsnathaayacngcn-taymtncartggwsnwsnm 

tnaargcnwsngayacngcnatgtaytaytgygcnmgncarggntayggnwsnggntggggnta 

yttygaytaytggggncarggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsn 

gtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgy^ 

tnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmtnacnwsnggngt 

ncayacnttyccngcngtnmtncarwsnwsnggimtntaywsnmtnwsnwsngtn 

ccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarccnwsnaayacna 

argtngayaaracngtngarmgnaartgytgygtngartgyccnccntgyccngcnccnccngt 

ngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatgathwsnmgn 

ccngarg-tnacntgygtngtngtngaYgtnvjsncaygargayccngargtncarttyaaytggt 

aygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarcart-tyaaywsnac 

nttymgngtng-tnwsngtnmtnacngtngtncaycargaytggititnaayggnaargartayaar 

tgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsnaaracnaarggnc 

arccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgacnaaraaycargt 

nwsnmtnacntgymtngtnaarggnttytayccnwsngayathgcngtngartgggarwsnaay 

ggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayggnwsntty-ttyiri 

tntayr^snaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnttywsntgywsngt 

natgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

Uq-56 heavy chain nucleotide sequence (SEP ID NO:623) 

gargtncarmtngtncarwsnggngcngargtnaaraarccnggngarwsnmtnaarathwsnt 
gyaarggnwsnggntaywsnttyacrxwsnt:aytggathggntgggtrxingncarat.gccriggnaa 
rggnmtngartggatgggnathathtayccnggngaywsngayathmgntaywsnccnwsntty 
carggncargtnacnathwsngcngayaarwsnathwsnacngcntaymtncartggwsnwsnm 
tnaargcnwsngayacngcnatgtaytaytgygcnmgncarggnmtngcngtngcnggnacnws 
n-taytaytaytaytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcn 
wsnacnaarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacn^ 
cngcnmtnggntgymtngtnaargaytayttyccngarccngtnacngtnwsntggaaywsngg 
ngcrimtnacnwsnggngtncayacnttyccngcngtnmtncarwsnwsnggimtntaywsnmtn 
wsnwsngtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngayc 
ayaarccnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccncc 
n-tgyccngcnccnccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacn 
mtnatgathwsriingnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccng 
argtncarttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgnga 
rgarcarttyaaywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtn 
aayggnaargartayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracna 
thwsnaaracnaarggncarccnmgngarccncargtntayacrmtnccnccnwsningngarga 
ratgacnaaraaycargtnwsniatnacntgymtngtnaarggnttytayccnwsngayathgcn 
gt.ngartgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngayw 
sngayggnwsnttyttym-tntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaa 
ygtnttywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsn 
mtnwsnccnggnaar 
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UiT-57 heavy chain nucleotide sequence (SEP ID NO:624) 

cargtncarmtncarcarwsnggnccnggnmtngtnaarccnwsncaracnmtnwsnintnacnt 

gygcnathwsnggngaywsngtnwsnwsntaYT^sngcngcntggaaytggathmgncarwsncc 

nwsrmgnggnmtngartggmtnggnmgnacntaytgYmgnwsnaartggtayaaygaytaYgcn 

gtnwsngtnaarwsrunagnathacnathaayccngayacnwsnaaraaycarttywsnmtncarm 

tnaaywsngtnacnccngargayacngcngtntaytaytgygcnitigngaymgngcngtngcngg 

ntaytaytayggnatggaygtntggggncarggnacnacngtnacngtnwsnwsngcnwsnacn 

aarggnccnwsngtnttyccnmtngcnccntgywsnmgnwsnacnwsngarwsnacngcngcnm 

tnggntgymtng-tnaargaytayttyccngarccngtnacngtnwsntggaaywsnggngcnmt 

nacnwsnggngtncayacnttyccngcngtnmtncarwsnwsnggnmtntaywsnm 

gtngtnacngtnccnwsnwsnaayttyggnacncaracntayacntgyaaygtngaycayaarc 

cnwsnaayacnaargtngayaaracngtngarmgnaartgytgygtngartgyccnccntgycc 

ngcnccnccngtngcnggnccnwsngtnttymtnttyccnccnaarccnaargayacnmtnatg 

athwsnmgnacnccngargtnacntgygtngtngtngaygtnwsncaygargayccngargtnc 

arttyaaytggtaygtngayggngtngargtncayaaygcnaaracnaarccnmgngargarca 

rttyaaywsnacnttymgngtngtnwsngtnmtnacngtngtncaycargaytggmtnaayggn 

aargartayaartgyaargtnwsnaayaarggnmtnccngcnccnathgaraaracnathwsna 

aracnaarggncarccnmgngarccncargtntayacnmtnccnccnwsnmgngargaratgac 

naaraaycargtnwsnmtnacntgymtngtnaarggntty-tayccnwsngayathgcngtngar 

tgggarwsnaayggncarccngaraayaaytayaaracnacnccnccnatgmtngaywsngayg 

gnwsnttyttymtntaywsnaarmtnacngtngayaarwsnmgntggcarcarggnaaygtnt 

ywsntgywsngtnatgcaygargcnmtncayaaycaytayacncaraarwsnmtnwsnmtnwsn 

ccnggnaar 

Uw-S8 heavy chain nucleotide sequence (SEP ID NO;604) 

gargtncarmtngtngarxvsnggnggnggnmtngtncarccnggnggmvsnmtr^.grj^^^ 

gygcngcnwsnggnttyacnttywsngcntaywsnatgaaytgggtnmgncargcnccnggnaa 

rggnmtngartgggtnwsntayathwsnwsnwsnggnmgnacnathtaytaygcngaywsngtn 

aarggnmgnttyacnathwsnmgngayaaygcnaaraaywsnmtnttymtncaratgaayws^ 

-tnmgngaygargayacngcng-tntaytaytgygcnmtntgggcnccnttygaytaytggggnca 

rggnacnmtngtnacngtnwsnwsngcnwsnacnaarggnccnwsngtnttyccnm-tngcnccn 

■tgywsnmgnwsnacnwsngarwsnacngcngcnmtnggntgymtngtnaargaytayttyccng 

arccngtnacngtnwsntggaaywsnggngcimtnacnwsnggngtncayacnttyccngcngt 

nmtncarwsnwsnggnmtntaywsrLmtnwsnwsngtngtnacngtnccnwsnwsna^^ 

acncaracntayacntgyaaygtngaycayaarccnwsnaayacnaargtngayaaracngtng 

armgnaartgytgygtngartgyccnccntgyccngcnccnccng-tngcnggnccnwsngtntt 

ymtnttyccnccnaarccnaargayacnmtnatgathwsningnacnccngargtnacntgygtn 

gtngtngaygtnwsncaygargayccngargtncarttyaaytggtaygtngayggngtngarg 

tncayaaygcnaaracnaarccnmgngargarcarttyaaywsnacnttymgngtngtnwsngt 

niatnacngtngtncaycargaytggmtnaayggnaargartayaartgyaargtnwsnaayaar 

ggnintnccngcnccnathgaraaracnathwsnaaracnaarggncarccnmgngarccncarg 

tntayacximtnccnccnwsnmgngargaratgacnaaraaycargtnwsnmtnacntgymtngt 

naarggnttytayccnwsngayathgcngtngartgggarwsnaayggncarccngaraayaay 

tayaaracnacnccnccnatgmtngaywsngayggnwsnttyttymtntaywsnaarmtnacng 

tngayaarwsrmgntggcarcarggnaaygtnttywsntgywsngtnatgcaygargcnmtnca 

yaaycaytayacncaraarwsnmtnwsnmtnwsnccnggnaar 

FIGURE 14AC 
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U,V,-.l light chain variable region nucleotide sequence fSEO CP NO:62S) 

gaygtngtnatgcancarwsnccnytnwsnytnccngtncanytnggncarccngcnwsnathw 
sntgymgnwsnwsncarwsnytngtntaywsngayggnaaycantayytnaaytggttycarca 
rmgnccnggncarwsnccnmgnmgnytnathtayaargtnwsnaaytgggaywsnggngtnccn 
gaymgnttyaayggnwsnggnwsnggncangayttycany-tnaarathwsnmgngtngargcng 
argaygtnggngtntaytaytgyatgcarwsncancaytggccnathcanttyggncarggnca 
nmgnytngarathaar 



U-Vfr2 light chain variable region nucleotide sequence (SEP ID NO:626) 

gaygtngtnatgcancarwsnccnyt:nwsnyt.nccngtncanytnggncarccngcnwsnathw 

sntgymgnwsnwsncarwsnytngtntaywsngayggnaaycantayytnaaytggttycarca 

rmgnccnggncarwsnccmngnmgnytnathtayaargtnwsnaaytgggaywsnggngtnccn 

gaymgnttyv^snggnv/snggnv/snggncangayttycanytnaarathwsnip.gngt 

argaygtnggngtntay-fcaytgyathcarggncancaYtggccncancanttyggncarggnca 

nmgnytngarathaar 

U,Vt,3 light chain variable region nucleotide sequence fSEO ID NO:627) 

gaygtngtnatgcancarwsnccnytnwsnytnccngtncanytnggncarccngcnwsnathw 
sntgymgnwsnwsncarwsnytngtntaywsngayggnaaycantayytnaaytggytncarca 
rmgnccnggncarwsnccnmgnmgnytnathtayaargtnwsnaaytgggaywsnggngtnccn 
gaymgnttywsnggnwsnggnwsnggncangayttycanytnaarathwsmngngtngargcng 
argaygtnggng-tntaytaytgyatgcarggncancaytggccnathcan-ttyggncarggnca 
nmgnytngarathaar 

Ught chain variable region nucleotide sequence (SEP ID NO:627) 

gaygtng-tnatgcancarwsnccnytnwsnytnccngtncanytnggncarccngcnwsnathw 
sntgymgnwsnwsncarwsnytngtntaywsngayggnaaycantayytnaaytggytncarca 
rmgnccnggncarwsnccimgnmgnytna-thtayaargtnwsnaaytgggaywsnggngtnccn 
gaymgnttywsnggnwsnggnwsnggncangayttycanytnaarathwsnmgngtngargcng 
argaygtnggngtntaytaytgyatgcarggncancaytggccnathcanttyggncarggnca 
nmgnytnga r at. ha a r 

U-Vt-S light chain variable region nucleotide sequence (SEP ID NP:628) 

Gayathgtnatgcancarcanccnytnwsnytnwsngtncanccnggncarccngcnwsnathw 
sntgyaarwsnwsncarwsnytnytncaywsngayggnaarcantayytntaytggtayytnca 
raarccnggncarccnccncarytnytnathtaygargtnwsnaaymgnttywsnggngtnccn 
gaymgnttywsnggnwsnggnwsnggncangayttycanytnaarathwsnmgngiingargcng 
argaygtnggngtntaytaytgyatgcarggnathcarytnccntgywsnttyggncarggnca 
naarytngarathaar 



FIGURE ISA 
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U-Vf -6 light chain variable re^on nucleotide sequence (SEP ID NO: 629) 

gayathgtnatgcancarcanccnytnwsnytnwsngtncanccnggncarccngcnwsnathw 

sntgyaarwsnwsncarwsnytnytncaywsngayggnaarcantayytntaytggtayytnca 
raarccnggncarccnccncarytnytnathtaygargtnwsnaaymgnttywsnggngtnccn 
gayingnttywsnggnwsnggnwsnggncangay-ttycanytnaarathwsnmgngtngargcng 
argaygtnggngtntaytaytgyatgcarwsnathcarytnccnytncanttyggnggnggnca 

naargtngarathaar 



U,V,-7 light chain variable region nucleotide sequen ce (SEP ID NO:629) 

gayathgtnatgcancarcanccnytnwsnytnwsngtncanccnggncarccngcnwsnathw 

sntgyaarwsnwsncarwsnytnytncaywsngayggnaarcantayytntaytggtayytnca 
raarccnggncarccnccncarytnytnathtaygargtnwsnaaymgnttywsnggngtnccn 
gaymgnttywsnggnwsnggnwsnggncangayttycanytnaarathwsningrigtngargcng 
argaygtnggngtntaytaytgyatgcarwsnathcarytnccnytncanttyggnggnggnca 

naarg-tngarathaar 



U-Vf 8 light chain variable region nucleotide sequen ce (SEP ID NO:630) 

gayathgtnatgcancarcanccnytnwsnytnwsngtncanccnggncarccngcnwsnathw 

sntgyaarwsnwsncarwsnytnytncaywsngayggnaarcantayytntaytggttyytnca 
raarccnggncarccnccncarccnytnathtaygargtnwsnaaymgnttywsnggngtnccn 
gaymgnttywsnggnwsnggnwsnggncangayttycanytnaarathwsnmgngtngargcng 
argaygtnggngtntaytaytgyatgcarwsnathcarytnccnathcanttyggncayggnca 

nrngnytngarathaar 



U,Vy;,9 ii^ht chain variable region nucleotide sequence (SE P ID NP;630) 

gayathgtnatgcancarcanccnytnwsnytnwsngtncanccnggncarccngcnwsnathw 
sntgyaarwsnwsncarwsnytny-tncaywsngayggnaarcantayytntaytggttyytnca 
raarccnggncarccriGcncarccnytnathtaygargtnwsnaaynignt-tywsnggngtnccn 
gaymgnttywsnggnwsnggnwsnggncangayttycanytnaarathwsnmgngtngargcng 
argaygtnggngtntaytaytgyatgcarwsna-thcarytnccnathcanttyggncayggnca 

rangnytngarathaar 



U-Virll light chain variable region nucleotide sequence (SEP ID NP;631) 

gaya-thcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarggna-thgcnaaytayytngcntggtaycarcaraarccnggnaargt 
nccnaarytnytnathtaygtngcnwsncanytncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargaygtngcncant 
aytaytgycaraaytayaaywsngcnccnttycanttyggnccnggncanaargtngayathaar 
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U-Vi^-12 lieht chain variable region nucleotide sequence (SEP ID NO:632) 

gayathcaratgcancarwsnccnwsnwsny-tnwsngcnwsngtnggngaYingngt:ncanatha 
thtgYmgngcnwsncarggnathwsnaaYgayytngcntggtaYcarcaraarccnggnaargt 
nccnaarytnytnathtaygcngcnwsncanytncarwsnggngtnccnwsnmgnttYwsnggn 
wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargaygtngcncant 
aytaytgycaraartayaaywsngtnccnytncanttyggnggnggncanaargtngarathaar 

U-Vf-13 Ught chain variable region nucleotide sequence (SEP ID NO:633) 

aayathgtnatgcancarcanccnytnwsnwsnccngtncanytnggncarccngcnwsnathw 
sntgymgnwsnwsncarwsnytngtncaywsngayggnaaycantayytnwsntggy-tncarca 
rmgnccnggncarccnccnmgnytnytnathtayaarathwsnaaymgnttywsnggngtnccn 
gaymgnttywsnggnwsnggngcnggncangayttycanytnaarathwsnmgngtngargcng 
argaygtnggngtntaytaytgyatgcargcncancarttyccncaycanttyggnccnggnca 
naargtngayathaar 

U-Vt^-14 light chain variable region nucleotide sequence (SEP TP NP:633) 

aayat.hgtnatgcancarcanccnytnwsnwsnccng-tncanyt.nggncarccngcnwsnathw 
sntgymgnwsnwsncarwsnytngtncaywsngayggnaaycantayytnwsntggytncarca 
rmgnccnggncarccnccnmgnytnytnathtayaarathwsnaaymgnttywsnggngtnccn 
gaymgnttywsnggnwsnggngcnggncangayt-tycanytnaarathwsnmgngtngargcng 
argaygtnggngtntaytaytgyatgcargcncancarttyccncaycanttyggnccnggnca 
naargtngayathaar 

U-Vt -15 lijght chain variable region nucleotide sequence (SEP ID NP:634) 

garathgtnatgcancarcanccnytnwsnwsnccngtncanytnggncarccngcnwsnathw 

sntgyxngnwsnwsncarwsnytngtncaywsngayggnaaycantayytnwsntggytncarca 

rmgnccnggncarccnccnmgnytnytnathtayaarathwsnaaymgnttywsnggngtnccn 

gaymgnttywsnggncanggngcnggncangayttycanytnaarathwsnmgngtngargcng 

argaygtnggngtntaytaytgyatgcargcncancarttyccncaycanttyggnggnggnca 

naargtngarathaar 

U-Vy-16 hght chain variable region nucleotide sequence (SEP ID NP:635) 

garat:hgt.nytncancarwsnccnggncanytnwsnytnwsnccnggngarmgngcncanytnw 
sntgymgngcnwsncarcangtna-thwsnwsntayytngcn-tggtaycarcaraarccnggnca 
rgcnccnmgnytnytnathwsnggngcnwsnwsnmgngcncanggnathccngaymgnttywsn 
ggnwsnggnwsnggncangayttycanytncanathwsnmgnytngarccngargayttygcng 
tntaytaytgycarcartayggnwsnwsnccnmgncanttyggncarggncanaargtngarat 
haar 
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U-Vf-17 Mght chain variable region nucleotide sequenc e (SEP ID NO:636) 

garathgtnytncancarwsnccnggncanYtnwsnytnwsnccnggngarmgngcncanYtnw 
sntgymgngcnwsncarwsngtnwsnmgnytngcntggtaycarcaraarccnggncargcncc 
nmgnytnytnathtayggngcnwsnmgnmgngcncanggnathccngaymgnttywsnggnwsn 
ggnwsnggncangayttycanytncanathwsnmgnytngarccngargayttygcngtntayt 
aytgycarcartayggnwsnwsnccnmgnwsnttyggncarggncanaarytngarathaar 

U-Vf -18 light chain variable region nucleotide sequenc e (SEP ID NO:637) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarggnathmgnaaygayytnggntggtaycarcaraarccnggnaargc 
nccnaarmgnytnathtaygcngcnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangarttycanytncanathwsnwsnytncarccngargayttygcncant 
aytaytgyytncarcayaaywsntayccnccncan-ttyggncarggncanaargtiigarathaar 



U-Vt -19 light chain variable region nucleotide sequence (SEP ID NP:638) 

gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytngtntggtayca 
rcaraarccnggncarccnccnaarytnttyathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgnttycanggnwsnggnwsnggncangayttycanytncanathwsnwsnytncarg 
cngargaygtngcngtntaytaytgycarcartaytaywsn-ttyccntggcanttyggncargg 

ncanaargtngarathaar 



U-Vf-20 lipht chain variable region nucleotide sequence (SEP ID NP:638) 

gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncarwsngtnytn-taywsnwsnaayaayaaraay-tayytngtntggtayca 
rcaraarccnggncarccnccnaarytnttyathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgnttycanggnwsnggnwsnggncangayttycanytncanathwsnwsnytncarg 
cngargaygtngcngtntaytaytgycarcartaytaywsnttyccntggcanttyggncargg 

ncanaargtngarathaar 



XJ,Vt-21 light chain variable region nucleotide sequence (SEP ID NP:639) 

gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytngcntggtayca 
rcaraarccnggncarccnccnaarytnytnathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgnttywsnggnwsnggnwsnggncangayttycanytncanathwsnwsnytncarg 
cngargaygtngcngtntaytaytgycarcartaytaywsncancantggcanttyggncargg 

ncanaargtngarathaar 
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U-Vf -22 light chain variable region nucleotide sequence fSEO ID NO:640) 

gayathgtnatgcancarwsnccngaywsnYtngcngtnwsnytnggngarmgngcncanatha 
ay-tgYaarwsnwsncaraaygtnytn-taywsnwsnaayaayaaraaYtaYY'tngcntggtayca 
rcaraarccnggncarccnccnaarytnytnathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgnttywsnggnwsnggnwsnggncangayttycanytncanathwsnwsnytncarg 
cngargaygtngcngtntayttytgycarcartaytayggncanccnmgncanttyggncargg 
ncanaargtngarathaar 



U-Vi-23 light chain variable region nucleotide sequence (SEP ID NO:641) 

gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncaraaygtnytntaywsnwsnaayaayaaraaytayytngcntggtayca 
rcaraarccnggncarccnccnaarytnytnathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgntt^n.-/snggnvjsnggnvjsnggncangaYttycanytncanathvjsnwsnytncarg 
cngargaygtngcngtntayttytgycarcartaytayggncanccnmgncanti-tyggncargg 
ncanaargtngarathaar 



U-Vir24 light chain variable region nucleotide sequence (SEP ID NO:642) 

gayathgtnatgcancarwsnccngaywsnytncangtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytngcntggtayca 
rcaraarccnggncarccnccnaarytnytnathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgnttyggnggnwsnggnwsnggncangayttycanytncanathwsnwsnytncarg 
cngargaygtngcngtntaytaytgycarcartaytaywsnathwsnmgncanttyggncargg 
ncanaargtngarathaar 

U-Vt-25 light chain variable region nucleotide sequence (SEP ID NP:642) 

gayathgtnatgcancarwsnccngaywsnytncangtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytngcntggtayca 
rcaraarccnggncarccnccnaarytnytnathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgnttyggnggnwsnggnwsnggncangayttycanytncanathwsnwsnytncarg 
cngargaygtngcngtntaytaytgycarcartaytaywsnathwsnmgncanttyggncargg 
ncanaargtngarathaar 

U-Vi -26 light chain variable region nucleotide sequence (SEP ID NP;643> 

gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncarwsngtnytntayaaywsnaayaayaaraaytayytngcntggtayca 
rcaraarccnggncarccnccnaarytnytnathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgnttywsnggnwsnggnwsnggncangayttycanytncanathwsnwsnytncarg 
cngaygaygtngcngtntaytaytgycarcartaytaywsncancantggcanttyggnccngg 
ncanaargtngarathaar 



FIGURE 15E 



wo 2009/040134 



147/233 



PCT/EP2008/008233 



U-Vf 27 light chain variable region nucleotide sequence fSEO ID NO:644) 

gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggngarmgngcncanatha 
ay-tgyaarwsnwsncarwsngtnytntayaaywsnaayaayaaraaytayytngcntggtayca 
rcaraarccnggncarccnccnaarytnytnathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgnttywsnggnwsnggnwsnggncangayttycanytncanathwsnwsnytncarg 
cngaygaygtngcngtntaytaytgycarcartaytaywsncancantggcanttyggnccngg 
ncanaargtngarathaar 



U-Vt-28 light chain variable region nucleotide sequence (SEP ID NO;645) 

gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytngcntggtayca 
rcaraarccnggncarccnccnaargtnytnathtaytgggcnwsncanmgnaarwsnggngtn 
ccngaymgnttyxvsnggnvjsnggnvjsnggncangayttycanytncanathwsnggnytncarg 
cngargaygtngcnytntaytaytgycarcartaytaywsncanatgttywsnttyggncargg 
ncanaarytngarathaar 



U-Vt-29 light chain variable region nucleotide sequence fSEO ID NO:64S) 

gayathgtnatgcancarwsnccngaywsnytingcngtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytngcntggtayca 
rcaraarccnggncarccnccnaarg-tnytnathtaytgggcnwsncaningnaarwsnggng-tn 
ccngaymgnttywsnggnwsnggnwsnggncangayttycanytncanathwsnggnytncarg 
cngargaygtngcnytntaytaytgycarcartaytaywsncanatgttywsnttyggncargg 
ncanaarytngarathaar 

U-Vi-30 light chain variable region nucleotide sequence (SEP ID NO:646) 

gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncarwsngtnytngaywsnwsnaayaayaaraaytayytngcntggtayca 
rcaraarccnggncarccnccnaarytnytnathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgnttywsnggnwsnggnwsnggncangayttycanytncanathwsnwsnytncarg 
cngargaygtngcngtnttytaytgycaycartaytaywsncanccnytncanttyggnggngg 
ncanaargtngcnathaar 



U-Vi-31 light Cham variable region nucleotide sequence (SEP ID NP:646) 

gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggngarmgngcncanatha 
aytgyaarwsnwsncarwsngtnytngaywsnwsnaayaayaaraaytayytngcntggtayca 
rcaraarccnggncarccnccnaarytnytnathtaytgggcnwsncanmgngarwsnggngtn 
ccngaymgnttywsnggnwsnggnwsnggncangayttycanytncanathwsnwsnytncarg 
cngargaygtngcngtnttytaytgycaycartaytaywsncanccnytncanttyggnggngg 
ncanaargtngcnathaar 
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U,V, .32 light chain variable region nucleotide sequenc e fSEO ID NO:647) 

gayathgtnatgcancarwsnccngaywsnYtngcngtnwsnytnggngarmgngcncanatha 
aYtgYaarwsnwsncarwsnathYtntaymgnwsnaayaayaaraaYtaYytngcntggtaYca 
rcaraarccnggncarccnccnaarYtnYtnathtaYtgggcnwsngcnmgngarwsnggngtn 
ccngaYmgnttYwsnggnwsnggnwsnggncangaYttYcanYtncanathwsnwsnYtncarg 
cngargaYgtngcngtntaYttYtgycarcartaYttYathcanccnYtncanttYggnggngg 

ncanaargtugarathaar 



U-Vt,33 light chain variable region nucleotide sequence (SEP ID NO:647) 

gaYathgtnatgcancarwsnccngaYwsnYtngcngtnwsnYtnggngarmgngcncanatha 
aytgYaarwsnwsncarwsnathYtntaymgnwsnaayaayaaraaytaYY'tngcntggtaYca 
rcaraarccnggncarccnccnaarYtnYtnathtaYtgggcnwsngcnmgngarwsnggngtn 
ccngaYmgnttYwsnggnwsnggnwsnggncarxgaYttYcanYtncanathwsnwsxiYtncarg 
cngargaYgtngcngtntaYttYtgYcarcartaYttyathcanccnytncanttyggnggngg 

ncanaargtngarathaar 



U-V, -34 light chain variable region nucleotide sequenc e fSEO ID NO:648) 

gayathcaratgcancarwsnccnwsnwsnYtnwsngcnwsngtnggngaYnigngtncanathc 
antgymgngcnwsncargaYathwsncaYtaYytngcntggttYcarcaraarccnggnaargc 
nccnaarwsnYtnathtaYgcngcnwsnwsnytncarwsnggngtnccnwsnaarttYwsnggn 
wsnggnwsnggncangayttYcanYtncanathwsnwsnYtncarccngargaYttYgcncant 
ay-taYtgycarcartaYaaYaaYtaYCcnttYcanttyggnccnggnGanaarglingaYathaar 



U-Vf 35 light chain variable region nucleotide sequenc e rSEO ID NO; 649) 

gaYathcaratgcancarwsnccnwsnwsnYtnwsngcnwsngtnggngaYmgngtngcnathc 
antgYmgngcnwsncargaYathwsnaaYtaYYtingcntggYtncarcaraarccnggnaargc 
nccnaarwsnytnathtaygcngcnwsnwsnytncarwsnggngtnccnwsrungnttYwsnggn 
wsnggnwsnggncangaYttYcanYtncanathwsnwsnYtncarccngargaYttYgcncant 
aytaYtgYcarcartaYaaYcantaYCcnttYcanttYggnccnggncanaaratggaYathaar 



U-Vt.-36 light chain variable region nucleotide sequence (SEP ID NO:650) 

garathgtnatgcancarwsnccngcncanYtnwsngtnwsnccnggngarmgngcncanytnw 

sntgYmgngcnwsncarwsngtnwsnwsnaayy-tngcntggtaycarcargaYCcnggncargc 

nccnmgnytnYtnathtaYggngcnwsnmgnmgngcncanggnathccngcnmgnttYW 

wsnggnwsnggncangarttYcanYtncanathwsnwsnYtncarwsngargaYttYgcngtnt 

aYtaYtgYcarcarcaYaaYaaYtggccnccntggcanttYggncarggncanaargtngarat 

haar 
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U,V, ,37 light chain variable region nucleotide sequence fSEO ID NO: 650) 

garathgtnatgcancarwsnccngcncanytnwsngtnwsnccnggngarmgngcncanytnw 

sntgymgngcnwsncarwsngtnwsnwsnaayYtngcntggtaycarcargaYCcnggncargc 

nccnmgnytnytnathtayggngcnwsnmgnmgngcncanggnathccngciimgnttywsn 

wsnggnwsnggncangarttycanytncanathwsnwsnytncarwsngargayttygcngtnt 

aytaytgycarcarcayaayaaytggccnccntggcanttyggncarggncanaargtngarat 

haar 



U^V,-38 light chain variable region nucleotide sequence (SEP ID NO:651) 

Gayathcaratgcancarwsnccnwsnwsngtnwsngcnwsngtnggngaymgngtncanathc 

antgymgngcnwsncargayathwsnmgntggYtngcntggtaycarcaraarccnggnaargc 

nccnaarytnytnathtaygcngcnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 

wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargayttygcncan 

aytaytgycarcargcnaaywsnttyccnccncanttyggncarggncanaargtngarttyaar 



U-V,-39 light chain variable region nucleotide sequence fSEO ID NO:652) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 

antgymgngcnwsncarwsnathwsncantiayytnaaytggtaycarcaraarccnggnaargc 

nccnaarttyytnathtaygcngcnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 

wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargayttygcngcnt 

aytaytgycarcarwsncaywsngcnccn-ttycanttyggnccnggncanaargtngayathaar 

U-Vt^-40 light chain variable region nucleotide sequence fSEO ID NO:653) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsnytnggngaymgng-tncanathc 
antgymgngcnwsncarcanathwsnathtayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaygcngcnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargayttygcncant 
aytaytgycarcarwsntaywsncanytncanttyggnggnggncanaargtngarathaar 

U-Vi-41 light chain variable region nucleotide sequence rSEO ID NO:654) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarwsnathmgnwsntayytnaaytggtaycarcarmgnccnggnaaygc 
nccnaarytnytnathtaygcngcnwsnwsnytncarwsnggngtnccnwsmngngtnwsnggn 
wsnggnwsnggncangayttycanytncanathmgnwsnytncarccngargayttygcncant 
aytaytgycarcarwsntaywsnathccnytncanttyggnggnggncanaargtngarathaar 
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U-Vt^2 light chain variable region nucleotide sequence fSEO ID NO:6SS) 

gaYathcaratgcancarwsnccnwsnwsrtmgnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarcanathwsnmgntayYtnaaYtggtaycarcaraarccnggnaargc 
nccnaarytnYtnathtaygcngcnwsncanytncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanytncanytnwsnwsnytncarccngargayttygcncant 
aytaytgycarcarathtaywsncanwsnathcanttyggncarggncanmgnytngarathaar 

U-Vt,43 light chain variable region nucleotide sequence (SEP ID NO:656) 

Gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarmgnathwsnwsntayytnaaytggtaycarcaraarccnggnaargc 
nccnaargtnytnathtaygcngarwsnwsnytncarwsnggngtnccnwsningnttywsnggn 
wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargayttygcncant 
aytayt.gycarcarv7sntaYathcanccnathcanttyggncarggncanmgriyt:ngarathat.h 

U,V, -44 light chain variable region nucleotide sequence (SEP ID NO:657) 

gayathcaratgcancar.wsnccnwsnwsnyt.nwsngcnwsngtnggngaynigngt.ncanathc 
antgymgngcnwsncarwsna-thwsningntayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaycangcnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngaraaytliygcncant 
aytaytgycarcarwsntayttycanccnathcanttyggncarggncaningnytngarathaar 



U,Vt,45 light chain variable region nucleotide sequence (SEP ID NP:658) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarwsnathwsnwsntayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaycangcnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanytncan-ttywsnwsnytncarccngargaytitygcncant 
aytaytgycarcarwsntayttywsnccnathcanttyggncarggncanmgnytngarathaar 

U-V,^6 light chain variable region nucleotide sequence (SEP ID NP:659) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarwsnathwsnwsntayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaycangcnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanytncanytnwsnwsnytncarccngargayttygcnwsnt 
aytaytgycarcarwsnttytaycanccnathcanttyggncarggncanmgnytngarathaar 
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U-V,-47 light chain variable region nucleotide sequence fSEO ID NO:659) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaYingngtncanathc 
antgymgngcnwsncarwsna-thwsnwsntayYtnaaYtggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaycangcnwsnwsnytncarwsnggngtnccnwsningn-ttywsnggn 
wsnggnwsnggncangayttycanytncanytnwsnwsnytncarccngargayttygcnwsnt 
aytaytgycarcarwsnttytaycanccnathcanttyggncarggncanmgnytngara-thaar 



U-Vi-48 light Cham variable region nucleotide sequence fSEO ID NO:660) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarwsnathwsnwsntayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaycangtnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargayt-tygcncant 
aytaytgycarcarwsntayttycanccnathcanttyggncarggncarnngnytngarathaar 



U-V^^9 light chain variable region nucleotide sequence fSEO ID NO:660) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarwsnathwsnwsntayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaycangtnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargayttygcncant 
aytaytgycarcarwsntayttycanccnathcanttyggncarggncanmgnytngarathaar 



U-VirSO li^ht chain variable region nucleotide sequence (SEP ID NO:660) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 

antgymgngcnwsncarwsnathwsnwsntayytnaaytggtaycarcaraarccnggnaargc 

nccnaarytnytnathtaycangtnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 

wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargayttygcncant 

aytaytgycarcarwsntayttycanccnathcanttyggncarggncanHignytngarathaar 



U,V, ,51 light chain variable region nucleotide sequence (SEP ID NO;661) 

gayatihcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarwsnathwsnwsntayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaycangcnwsnwsnytncarwsnggngtnccnwsnmgn-ttywsnggn 
wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargrayttygcnwsnt 
aytaYl:gycarcarwsnt:tYtaYgcnccnathcanttyggncarggn.canmgnytngarathaar 
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U-V,-52 lipht chain variable region nucleotide sequence fSEO ID NO: 661) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarwsnathwsnwsntaYYtnaaytggtaYcarcaraarccnggnaargc 
nccnaarytnytnathtaycangcnwsnwsnYtncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargayttygcnwsnt 
aytaytgycarcarwsnttytaygcnccnathcanttyggncarggncanmgnytngarathaar 

U-Vi.-53 light chain variable region nucleotide sequence (SEP ID NO:662) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgymgngcnwsncarwsnathwsnwsntayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaycangcnwsnwsnytncarwsnggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanytncanathwsnwsnytncarccngargayttygcncant 
aytaytgycarcarv^sntayttycanccnathcanttyggncarggncaiiirignytngarathaar 

U-Vy ,S4 light chain variable region nucleotide sequence (SEP ID NO: 663) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgng-tncanathc 
antgycargcnwsncargayathwsnaaytayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaygaygcnwsnaayytngarcanggngtnccnwsningnt-tywsnggn 
wsnggnwsnggncangayttycanttycana-thwsnwsny-tncarccngargayathgcncant 
aytaytgycarcartaygaytayytnccnttycanttyggnccnggncanaargtngayathaar 



U-Vt-55 light chain variable region nucleotide sequence (SEP ID NP:663) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgycargcnwsncargayathwsnaaytayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaygaygcnwsnaayytngarcanggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanttycanathwsnwsnytncarccngargayathgcncant 
aytaytgycarcartaygaytayytnccnttycanttyggnccnggncanaargtngayathaar 

U-VTr56 light chain variable region nucleotide sequence (SEP ID NO:664) 

gayathcaratgcancarwsnccnwsnwsny-tnwsngcnwsngtnggngaymgngtncanathc 
antgycargcnwsncargayathwsnaaywsnytnaaytggtaycarcaraarccnggnaargc 
nccngarytnytnath-taygaygcnwsnaayytngarcanggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanttycanathwsnwsnytncarccngargayathgcncant 
aytaytgYcarcartgygaygayytnccnytncanttyggnggnggncanaargtngarathaar 
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U-V,-57 light chain variable region nucleotide sequence fSEO ID NO:665) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgycargcnwsncargaYathwsngaytayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaygaygcnwsnaayytngarcanggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanttycanathwsnwsnytncarccngargayathgcncan't 
aytaytgycarcaytaygayaayytnccnytncanttyggnggnggncanaargtngarathaar 

U-V^-Sg light chain variable region nucleotide sequence fSEO ID NO:666) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtngcnathc 
antgycargcnwsncargayathwsnaaytayytnaaytggtaycarcaraarccnggnaargc 
nccnaarYtnytnathtaygaygcnwsnaayytngarcanggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanlitycanathwsnwsny-tncarccngargaya-thgcncani: 
aytaytgycarcartaygayaayytnccnytncaTittyggnggnggncanaargtngarathaar 

U,V^-59 light chain variable region nucleotide sequence (SEP ID NO:666) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgng-tngcnathc 
antgycargcnwsncargayathwsnaaytayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaygaygcnwsnaayytngarcanggngtnccnwsningnttywsnggn 
wsnggnwsnggncangayttycanttycanathwsnwsnytncarccngargayathgcncant 
aytaytgycarcartaygayaayytnccnytncanttyggnggnggncanaargtngarathaar 

U-Vy -60 light chain variable region nucleotide sequence (SEP ID NO:667) 

gayathcaratgcancarTvsnccnwsnwsnytnwsngcnwsngtnggngayTrigngtncanat 

antgycargcnwsncargaya-thwsnaaywsnytnaaytggtaycarcaraarccnggnaargc 

nccnaarytnytnathtaygaygcnwsnathytngarcanggngtnccnwsnmgnttywsnggn 

wsnggnwsngarcangayttycanttycanathwsnwsnytncarccngargayathgcncant 

aytaytgycarcartgygayathytnccnytnwsnttyggnggnggncanaargtngara-thaar 

light chain variable region nucleotide sequence (SEP ID NP:668) 

Gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgycargcnwsncargayathwsnaaywsnytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaygaygcnwsnaayytngarcanggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycan-ttycanathwsnwsnytncarccngargayathgcncant 
aytaytgycarcartaygayaayytnccnytngcntt.Yggnggnggncanaarglingarat.hmgn 
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U-Vi-62 light chain variable region nucleotide sequence fSEO ID NO:669) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngayggngtncanathc 
antgycargcnwsncargayathcanaaytayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaygaygcnwsnaayytngarcanggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycant-tycanathwsnwsnytncarccngargayathgcncant 
aytaytgycarcartaygaywsnytnccnathcanttyggncarggncaningnytngarathaar 

U-Vt-63 light Cham variable region nucleotide sequence fSEO ID NO;670) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngaymgngtncanathc 
antgycargcnwsncargayathwsnaaytayytnaaytggtaycarcaraarytnggnaargc 
nccnaarytnytnathcaygaygcnwsnaayytngarcanggngtnccnwsrmgnttywsnggn 
wsnggnwsnggncangayttycan-ttycanathwsnwsnytncarccngargayathgcncant 
aytayiigycarcartaygayaay^'^tnccnathcanttyggncarggncanmgnytngarathaar 

U,V^ -64 li^ht chain variable region nucleotide sequence (SEP ID NO:671) 

gayathcara-tgcancarwsnccnwsnwsnytnwsngcnwsngtnggngayingngtncanathc 
antgycargcnwsncargayathwsngaytayytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaygaygcnwsnaayytngarcanggngtnccnwsnitignttywsnggn 
wsnggnwsnggncangayttycanttycanathwsnwsnytncarccngargayathgcncant: 
aytay-tgycarcaytaygayaayytnccnathcanttyggncarggncanmgnytngarathaar 

U-Vl-65 light Cham variable region nucleotide sequence (SEP ID NO:672) 

gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggngay-mgngtncanathc 
antgycargcnwsncargayathwsnaaywsnytnaaytggtaycarcaraarccnggnaargc 
nccnaarytnytnathtaygaygcnwsnaayytngarcanggngtnccnwsnmgnttywsnggn 
wsnggnwsnggncangayttycanttycanathwsnwsnytncarccngargayathgcncant 
aytaytgycarcaytaygayaayytnccnathcanttyggncarggncaningnytngarathaar 
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U.Vg-l heavy chain variable region nucleotide sequence (SEP TP NO:673) 

cargtncarytngtncarwsnggngcngargtnaaraarccnggngcnwsngtnaargtnwsnt 

gyaargcnwsnggntaycan-ttycanwsntayggnathwsn-tgggtningiicargcnccnggnca 

rggnytngartggatgggntggathwsngcnwsnaayggnaaycanaaytaygcncaraarytn 

cargaymgngtncanatgcancangaycanwsncanwsncangcntayatggarytnmgnwsny 

tnmgnwsngaygaycangcngtntaytaytgygcnmgngargayaaytggaaytayggnttytt. 

ygaytaytggggncarggncanytngtncangtnwsnwsn 

U-Vr-2 heaw chain variable region nucleotide sequence (SEP IP NO:673) 

cargtncarytngtncarwsnggngcngargtnaaraarccnggngcnwsngtnaargtnwsnl: 

gyaargcnwsnggntaycanttycanwsntayggnathwsntgggtnmgncargcnccnggnca 

rggnytngartggatgggntgga-thwsngcnwsnaayggnaaycanaaytaygcncaraarytn 

cargaymgngtncanatgcancangaycanwsncanwsncangcntayatggarytnmgnwsny 

•tnmgnwsngaygaycangcngtntaytaytgygcnmgngargayaaytggaaytayggnttytt 

ygay1:aytggggncarggncanyt.ngt:ncang1:nwsnwsn 



U,V„-3 heaw chain variable region nucleotide sequence (SEP TP NP:674) 

cargtncayytngtncarwsnggngcngargtnaaraarccnggngcnwsngtnaargtnwsnt 
gyaargtnwsnggntaycanttycanggncaytayatgcaytgggtnmgncargcnccnggnca 
rggnytngartggatgggntggathaayccnaaywsnggnggncanaaytgygcncaraartty 
carggnmgngtncanatgcanmgngaycanwsnathwsncangcntayatggarytnwsrungny 
•tnmgnwsngaygaycangcngtntaytaytgygcnmgnwsnathgcngtngcnytngaytaytg 
gggncarggncanytngtncangtnwsnwsn 

heaw chain variable region nucleotide sequence (SEP ID NO:675) 
cargtncarytngtncarwsnggngcngargtnaaraarccnggngcnwsngtnaargtnwsnt 
gyaargcnwsnggntaycanttycanggntaytayatgcaytgggtnmgncargcnccnggnca 
rggnytngartggatgggn-tggathaayccnaaywsnggnggncanaaycaycancaraartty 
carggnmgngtncanatgcanmgngaycanwsnathwsncangcntayatggary-tnwsnmgny 
tnmgnwsngaygaycangcngtntaytaytgygcrmgnwsnat:hgcngt.ngcnyt:ngaytaytg 
gggncarggncanytngtncangtnwsnwsn 

U-Vh-5 heaw chain variable region nucleotide sequence (SEP ID NP:676) 

cargtncarytngtncarwsnggngcngargtnmgnaarccnggngcnwsngtnaargtnwsnt 
gyaargtnwsnggntaycanytncangarytnwsnatgcaytgggtnmgncargcnccnggnaa 
rggnytngartggatgggnwsnttygayccngargayggngarcanathtaygcncaraartty 
carggnmgngtncanatgytngargaycanwsncangaycangcntayatggarytnwsnwsny 
tnmgnwsngargaycangcngtntaytaytgygcncangarggngayggnggntaytaytayta 
yggnatggaygtn-tggggncarggncancang1:ncangtnwsnwsn 
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U-Vn-6 heavy chain variable region nucleotide sequence fSEO I D NO:676) 

cargtncarYtngtncarwsnggngcngargtnmgnaarccnggngcnwsngtnaargtnwsnt 
gYaargtnwsnggntaycanytncangarytrLwsnatgcaytgggtnmgncargcnccnggnaa 
rggnytngartggatgggnwsnttygayccngargayggngarcanathtaygcncaraartty 
carggnmgngtncanatgytngargaycanwsncangaycangcntayatggarytnwsnwsny 
tnmgnwsngargaycangcngtntaytaytgygcncangarggngayggnggntaytaytayta 
yggnatggaygtntggggncarggncancangtncangtnwsnwsn 

heavy chain variable region nucleotide sequence fSEO ID NQ:677) 

cargtncanytnaargarwsnggnccngtnytngtnaarccncangarcanytncanytncant 

gycangtnwsnggnttYWsnytnwsnaaygcnmgnatgggngtnwsntggathmgncarccncc 

nggnaargcnytngartggytngcncayathttywsnaaygaygaraarwsntaywsncanwsn 

ytnaarwsniTignytncanathv/snaargaycanwsnaarwsncargtngtnytncanatgca 

ayatggayccngtngaycangcncantaytaytgygcnmgnatgtaywsnwsnggntggtaygg 

ngtnt-tygaytaytggggncarggncany-tngtncangtnwsnwsn 

heavy chain variable region nucleotide sequence fSEO I D NO:678) 

cargtncanytnaargarwsnggnccngtnytngtnaarccncangarcanytncanytncant 
gycangtnwsnggnttywsnytnwsnaaygcnmgnatgggngtnwsntggathmgncarccncc 
nggnaargcnytngartggytngtnytna-thttywsnaaygaygaraarwsntaywsncanwsn 
ytnaarwsnmgnytncanathwsnaargaycanwsnaarwsncargtngtnytncanatgcana 
ayatggayccngtngaycangcncantaytaytgygcnmgngtntaywsnwsnggntggwsn-tt 
ytayggnatggaygtntggggncarggncancangtncangtnwsnwsn 

U-Vr-9 heavy chain variable region nucleotide sequence (SEP ID NO:679) 

carathcanytnaargarwsnggnccncanytngtnaarccncancarcanytncanytncant 
gycanttYwsnggnttywsnytnwsncanggnggngtnggngtnggntggathmgncarccncc 
nggnaargcnytngartggytngcnytnathtaytggaaygaygayaarmgntaywsnccnwsn 
ytnaarwsnmgnytncanathcanaargaycanwsnaaraaycargtngtnytncanatgcana 
ayatggayccngtngaycangcncantaytaytgygcncaymgnmgngarytnccnttYgayta 
ytggggncarggncanytng'tncang'tnwsnwsn 

U,Vh-10 heavy chain variable region nucleotide sequence (SEP ID NO:680) 

carathcanytnaargarwsnggnccncanytngtnaarccncancarcanytncanytncant 
gycanttywsnggnttywsnytnwsncanggnggngtnggngtnggntggathmgncarccncc 
nggnaargcnytngartggytngcnytnathtaytggaaygaygayaarmgntaywsnccnwsn 
ytnaarwsnmgnytncanathcanaargaycanwsnaarcancargtngtnytncangtncang 
ayatggayccngtngaycangcncantaytaytgygcncaymgnaaytggcanccnttygayta 
ytggggncarggncanytngtncangtnwsnwsn 
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U-Vi^-11 heavy chain variable region nucleotide sequence (SEP ID NO:681) 

carathcanytnaargarwsnggnccncanytngtnaarccncancarcanytncanytncant 
gycanttywsnggnttywsnytnaaycanggnggngtnggngtnggntggathmgncarccncc 
nggnaargcnytngartggytngcnytna-thtaytggaaygaygayaarmgntaywsnccnwsn 
ytnaarwsnmgnytncanathcanaargaycanwsnaaraaycargtngtnytncanatgcana 
ayatggayccngtngaycangcncantaytaytgygcncaymgnytngarytnccnttygayta 
ytggggncarggncanytngtncangtnwsnwsn 



U,Vh-12 heaw chain variable region nucleotide sequence fSEO ID NO:682) 

carathcanytnaargarwsnggnccncanytngtnaarccncancarcanytncanytncant 
gycanttywsnggnttywsnytnwsncanggnggngtnggngtnggntggathmgncarccncc 
nggnaargcnytngartggytngcnytnathtaytggaaygaygayaarmgntaywsnccnwsn 
ytnaarwsnmgnytncanathcanaargaycanwsnaaraaYcarg1:ngtny-l:ncarj.atgcana 
ayytngayccngtngaYcangcncantaytaytgYgcncaymgnmgngargtnccnttygayta 
ytggggncarggncanytngtncangtnwsnwsn 

U_V„-13 heaw chain variable region nucleotide sequence (SEP ID NO;683) 

carathcanytnaargarwsnggnccncanytngtnaarccncancarcanytncanytncant 
gycanttywsnggnttyT^snytnwsncanggnggngtnggngtnggntggathmgncarccncc 
nggnaargcnytngartggytngcnytnathtaytggaaygtngaraarmgntaywsnccnwsn 
ytnmgnwsnmgnytncanathcanaargcncanwsnaaraaycargtngtnytncanatgcana 
ayatggayccngtngaycangcncantiaytaytgygcncayingncaycanaayccn-ttiygarta 
ytggggncarggncanytngtncangtnwsnwsn 

XJ,V„-14 heaw chain variable region nucleotide sequence (SEP ID NP:684) 

carathcanytnaargarwsnggnccncanytngtnaarccncancarcanytncanytncant 
gycanttywsnggnt-tywsnytnwsncanggnggngtnggngtnggiitggathmgncarccncc 
nggnaargcnytngartggytngcnytnathtaytggaaygaygayaarmgntaywsnccnwsn 
ytnaarwsnmgnytncanalihcanaargaycanwsnaaraaycargtngtnytncanatgcaiia 
aYatggayccngtngaycangcncantaytaytgygcncaymgnggngarytnccnttygayta 
ytggggncarggncanytngtncangtnwsnwsn 

U-V^-15 heaw chain variable region nucleotide sequence (SEP ID NP:684) 

carathcanytnaargarwsnggnccncanytngtnaarccncancarcanytncanytncant 
gycanttywsnggnttywsnytnwsncanggnggngtnggngtnggntggathmgncarccncc 
nggnaargcnytngartggytngcnytnathtaytggaaygaygayaarmgntaywsnccnwsn 
ytnaarwsnmgnytncanathcanaargaycanwsnaaraaycargtngtnytncanatigcana 
ayatggayccngtngaycangcncantaytaytgygcncaymgnggngarytnccnttygayta 
ytggggncarggncanytngtncangtnwsnwsn 
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U-Vg,16 heavy chain variable region nucleotide sequence (SEP ID NO:685) 

gargtncarytngtngarwsnggnggnggnytngtnaarccnggnggnwsnytningnytnwsnt 
gygcngcnwsnggnttyccnttywsnmgntaywsnatgaaytgggtnmgncargcnccnggnaa 
rggnytngartgggtnwsngcnathwsnwsnwsnwsnwsntayathtaytaygcngaywsngtn 
aarggnmgnttycanathwsnmgngayaaygcnaaraaywsnytntayytncaratgaaywsny 
tnmgngcngargaycangcngtntaytaytgygcnmgngaymgngtnggngcncanccngaygc 
nttygayathtggggncarggncanatggtncangtnwsnwsn 

U-Vh-17 heavy chain variable region nucleotide sequence (SEP ID NO:686) 

gargtncarytnytngarwsnggnggnggnytngtncarccnggnggnwsnytnmgnytnwsnt 

gygcngcnwsnggnt-tycan-ttywsnwsntaygcnatgaaytgggtnmgncargcnccnggnaa 

rggnytngartgggtnwsngcnathwsnggnwsnggnggnwsncantaytaygcngaywsngtn 

aarggnmgnttycanathvjsniugngayaayv/snaaraaycanytntayytncaratigaaywsny 

tnmgngcngargaycangcngtntaytaytgygcnaargarggnathgcngtngcnggncangc 

ngartaytaytaytaytaygcnatggaygtntggggncarggncancangtncangtnwsnwsn 

U-.Vy^l8 heavy chain variable region nucleotide sequence (SEP ID NP:687) 

gargtncarytnytngarwsnggnggnggnytngtncarccnggnggnwsnytnmgnytnwsnt 
gygcngcnwsnggnttycanttywsnwsntaygcnatgwsntgggtnmgncargcnccnggnaa 
rggnytngartgggtnwsngcnathwsnggnwsnggnggnwsncantaytaygcngaywsngtn 
aarggnmgnttycanathwsnmgngayaaywsnaaraaycanytntayytncaratgaaywsny 
trangngcngargaycangcngtntaytaytgygcnaargarggnathgcngcnmgngaywsnta 
ytaytaytaygcnatggaygtntggggncarggncancangtncangtnwsnwsn 

U-Vh-19 heavy chain variable region nucleotide sequence (SEP ID NP:688) 

gargtncarytnytngarwsnggnggnggnytngtncarccnggnggnwsnytnmgnytnwsnt 
gycangcnwsnggnttycanttywsnwsntaygcnatgwsntgggtningncargcnccnggnaa 
rggnytngartgggtnwsngcna1:hwsnggnwsnggnggnwsncantaytaygcngaywsng1:n 
aarggrnngnttycanathwsnmgngayaaywsnaaraaycanytntayytncaratgaaywsny 
tnmgngcngargaycangcngartaytaytgygcnaargarggnathgcnggnmgngaywsnta 
ytaytaytayggnatggaygtntggggncarggncancangtncangtnwsnwsn 

U-V,^20 heavy chain variable region nucleotide sequence (SEP ID NP;688) 

gargtncarytnytngarwsnggnggnggnytngtncarccnggnggnwsnytmngnytnwsnt 
gycangcnwsnggnttycanttyT^snwsntaygcnatgwsntgggtnmgncargcnccnggnaa 
rggnytngartgggtnwsngcnathwsnggnwsnggnggnwsncantaytaygcngaywsngtn 
aarggnmgnttycanathwsnmgngayaaywsnaaraaycanytntayytncaratgaaywsny 
-tnmgngcngargaycangcngartaytaytgygcnaargarggnathgcnggnmgngaywsnta 
ytaytaytayggnatggaygtntggggncarggncancangtncangtnwsnwsn 
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U-Vh-21 heavy chain variable region nucleotide sequence (SEP ID NO:689> 

cargtncarYtngtngarwsnggnggnggngtngtncarccnggnitignwsnytnmgnYtnwsnt 
gygcngcnwsnggnttYcanttywsnwsntayggnatgcaytgggtningncargcnccnggnaa 
rggnytngartgggtngcnttyathwsngaygayggnwsncanaartaytaygcngaywsngtn 
aarggimgnttycanathwsnmgngayaaywsnatgaaycanytntayytncaratgaaywsny 
tnmgngcngargaycangcngtntaytaytgygcnmgnwsntaytaygaywsnwsnggntayta 
ytayggnttygaytaytggggncarggncanytngtncangtnwsnwsn 

U^V„-22 heavy chain variable region nucleotide sequence (SEP ID NO:689) 

cargtncarytngtngarwsnggnggnggngtngtncarccnggnmgnwsnytnmgnytnwsnt 
gygcngcnwsnggnttycantt.ywsnwsntayggnatgcaytgggtnmgncargcnccnggnaa 
rggnytngartgggtngcnttyathwsngaygayggnwsncanaartaytaygcngaywsngtn 
aarggnmgnttycanathvjsnmgngayaaya-Jsnatgaaycanytnta^^'ytncaratgaaYVJsny 
tnmgngcngargaycangcngtntaytaytgygcnmgnwsntaytaygaywsnwsnggntayta 
ytayggn-ttygaytaytggggncarggncanytnglincangtnwsnwsn 

U-Vip23 heavy chain variable region nucleotide sequence fSEP ID NP:690) 

cargtncarytngtngarwsnggnggnggngtngtncarccnggnmgnwsnytnmgnytnwsnt 
gygcngcnwsnggnttycanttywsnwsntayggnatgcaytgggtnmgncargcnccnggnaa 
rggnytngartgggtngcngtnathtggtaygayggnwsnaayaartaytaygcngaywsngtn 
aarggnmgntliycanathwsrmgngayaaywsnaaraaycanytntayYtncaratgaaywsny 
tningngcngargaycangcngtntay-taytgygcnmgnaaygtnathgaytaytggggncargg 
ncanytngtncangtnwsnwsn 

U-Vh-24 heavy chain variable region nucleotide sequence (SEP ID NP:691 ) 

cargtncarytingtngarwsnggnggnggngtngtncarccnggnmgnwsnyt^ 

gygcngcnwsnggnttycanttywsnwsntaygayatgcay-tgggtnmgncargcnccnggnaa 

rggnytngartgggtngcngtnathtggtaygayggnwsnathaartaytaygcngaywsngtn 

aarggimgnttycanathwsnmgngayaaywsnaaraaycanytntayytncaratgaaywsny 

trrnigngcngargaycangcngtntaytaytgygcnmgnggnggngcncanggngcngartaytt 

year cay tggggncarggncanytngtncangtnwsnwsn 

U-Vh-25 heavy chain variable region nucleotide sequence (SEP ID NP:691) 

cargtncarytngtngarwsnggnggnggngtngtncarccnggnmgnwsnytnitignytnwsnt: 
gygcngcnwsnggnttycanttywsnwsntaygayatgcaytgggtnmgncargcnccnggnaa 
rggnytngartgggtngcngtnathtggtaygayggnwsnathaartaytaygcngaywsngtn 
aarggnmgnttycanathwsnmgngayaaywsnaaraaycanytntayytncaratgaaywsny 
tnmgngcngargaycangcngtntaytaytgygcnmgnggnggngcncanggngcngaruaytt: 
year cay tggggncarggncanytngtncangtnwsnwsn 
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U-Vh-26 heavy chain variable region nucleotide sequence fSEO ID NO;692) 

CargtncarytngtngarwsnggnggnggngtngtncarccnggmngnwsnytnmgnYtnwsnt 
gygcngcnwsnggnttycanttYwsnwsntayggnatgcaytgggtnmgncargcnccnggnaa 
rggnytngartgggtngcngtnathtggtaygayggnwsnaayaartaytaygcngaywsngtn 
aarggnmgnttycanathwsmngngayaaywsnaaraaycanytntayytncaratgaaywsny 
tnmgngcngargaycangcngtntaytaytgygtnytnytntggttyggngarcanttygayta 
ytggggncarggnwsnytngtncangtnwsnccn 

U-V^-27 heaw chain variable region nucleotide sequence (SEP ID NO:693) 

cargtncarytngtngarwsnggnggnggngtngtncarccnggnmgnwsnytnmgnytnwsnt 
gygcngcnwsnggnttycanttywsnwsntayggnatgcaytgggtningncargcnccnggnaa 
rggnytngartgggtngcngtnathtggwsngayggnwsnaayaartaytaygcngaywsngtn 
aarggnmgntitycanathwsrimgngayaaywsnaaraaycany^ 

tnmgngcngargaycangcng-tntaytaytgygcnmgnaayytnccnttYgaytaytggggnca 
rggncanytngtncangtnwsnwsn 



U-Vh-28 heaw chain variable region nucleotide sequence fSEO ID NO:694) 

cargtncarytngtngarwsnggnggnggngtngtncarccnggnmgnwsnytnmgnytnwsnt 
gygcngcnwsnggnttycanttywsnwsntayggnatgcaytgggtnmgiicargcnccnggnaa 
rggnytngartgggtngcngtnathtgggaygayggnwsnaaycartaytaycangaywsngtn 
aarggnmgnttycangtnwsrimgngayaaywsnaaraaycanytnttyytncaratgaaywsny 
tnmgngcngargaycangcngtntaytaytgygcnmgnwsncay-tayggnggngaytaygayta 
ytayggnatggaygtntggggncarggncancangtncangtnwsnwsn 



U-V„-29 heaw chain variable region nucleotide sequence (SEP ID NO:695) 

cargtncarytngtngarwsnggnggnggngtngtncarccnggnmgnwsnytnmgnytnwsnt 
gygcngcnwsnggnttycanttywsnwsntayggnatgcaytgggtmngncargcnccnggnaa 
rggnytngartgggtngcngtnathtggtaygayggnwsnaayaarmgntaygtngaywsngtn 
aarggnmgnttycanathwsnmgngayaaywsnaaraaycanytntayytncaratgaaywsny 
tningngcngargaycangcngtntaYtaytgygcningngayggntggcarcarcargcnccntt 
ygaytaytggggncarggncanytngtncang-tnwsnwsn 



U-Vg,30 heaw chain variable re^on nucleotide sequence fSEP ID NP:696) 

cargtncarytngtngarwsnggnggnggngtngtncarccnggnmgnwsnytnmgnytnwsnt 

gygcngcnwsnggnttycanttymgnwsncayggnatgcaytgggtnmgncargcnccnggnaa 

rggnytngartgggtngcngtnathtggtaygayggnwsnaayaaraaytaygcngaywsngtn 

mgnggrmgnttycanathwsnmgngayaaywsnaaraaycanytngayYtncarat 

-tnmgngcngargaycangcngtntaytaytgygcnmgntggggnathwsngcnccnttygaytg 

ytggggncarggncanytngtncangtnwsnwsn 
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U-Vg-31 heavy chain variable repion nucleotide sequence fSEO ID NO:697) 

gargtncarytngtngarwsnggnggnggnytngtncarccnggnggnwsnytnmgnytnwsnt 
gygcngcnwsnggnttycanttywsngcntaywsnatgaaytgggtnmgncargcnccnggnaa 
rggnytngartgggtnwsntayathwsnwsnwsnggnmgncanathtaytaygcngaywsngtn 
aarggnmgnttycanathwsnmgngayaaygcnaaraaywsnytnttyytncaratgaaywsny 
tnmgngaygargaycangcngtntaytaytgygcnytntgggcnccnttygaytaytggggnca 
rggncanytngtncangtnwsnwsn 

U-Vq-32 heavy chain variable region nucleotide sequence (SEP ID NO:698) 

gargtncarytngtngarwsnggnggnggnytngtncarccnggnggnwsnytnmgnytnwsnt 

gygcngcnwsnggnttycanttywsnwsntaywsnatgaaytgggtnmgncargcnccnggnaa 

rggnytngartgggtnwsncayathwsnwsnwsnwsnmgncanathtaytaygcngaywsngtn 

aarggnmgnttycanathvjsnmgngayaaygcnaaraaywsngtntayytncaratgaayi^ 

tnmgngaygargaycangcngtntaytaytgygcnmgngayggntayaaytggaayggnggngg 

naaytaytayggnatggaygtntggggncarggncancangtncangtnwsnwsn 



U-Vh"33 heavy chain variable region nucleotide sequence (SEP ID NO:699) 

gargtncarytngtngarwsnggnggnggnytngtncarccnggnggnwsnytnmgnytnwsnt 
gygcngcnwsnggnttycanttywsnwsntaywsnatgaaytgggtnmgncargcnccnggnaa 
rggnytngartgggtnwsncayathwsnmgnwsnwsnmgncanathtaytaygcngaywsngtn 
aarggimgnttycanathwsimgngayaaygcnaaraaywsnytntayytncarat.gaaywsny 
tnmgngaygargaycangcngtntaytaytgygcnmgngayggntayaaytggaayaayggngg 
ntaytaytayggnatggaygtn-tggggncarggncancangtncangtnwsnwsn 

U-Vh-34 heavy chain variable region nucleotide sequence (SEP ID NP:699) 

gargtncarytng-tngarwsnggnggnggnytngtncarccnggnggnwsnytnmgnytnwsnt 
gygcngcnwsnggnttycanttywsnwsntaywsnatgaaytgggtnmgncargcnccnggnaa 
rggnytngartgggtnwsncayathwsnmgnwsnwsnmgncanatihtaytaygcngaywsngtn 
aarggnmgnttycanat.hwsnnigngayaaygcnaaraaywsnytntayytncaratgaaywsny 
tnmgngaygargaycangcngtntaytayligygcnmgngayggntayaaytggaayaayggngg 
ntaytaytayggnatggaygtntggggncarggncancangtncangtnwsnwsn 

U-Vq-35 heavy chain variable region nucleotide sequence (SEP ID NP;700) 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsncarcanytnwsnytncant 
gycangtnwsnggnggnwsngtnwsnwsnggnggntaytaytggwsntggathmgncarcaycc 
nggnaarggnytngartggathggntayathcaywsnwsnggnwsncantaytayaayccnwsn 
ytnaarwsnmgngtncanathwsngtngaycanwsnaaraaycarttywsnytnaayytnwsnw 
sngtncangcngcngaycangcng-tntaytaytgygcnmgnggnccntaytaYggnatggaygt: 
ntggggncarggncancangtncangtnwsnwsn 
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U,Vh-36 heavy chain variable region nucleotide sequence (SEP ID NO:701) 

cargtncarYtncargarwsnggnccnggnytngtnaarccnwsncarcanYtnwsnytncant 
gycangtnwsnggnggnwsnathwsnmgnggnggntaytaytggwsntggathmgncarcaYcc 
nggnaarggnytngartggathggntayathtaycaywsnggnwsncantaytayaayccnwsn 
ytnaarwsnmgngtnaayatgrwsngtngaycanwsnaaraaycarttywsnytnaarytnwsnw 
sngtncangcngcngaycangcngtntaytaytgygcnmgngcnytnmgnggnathgtnytnat 
ggtntaygtnytnggngcnytngayathtggggncarggncanaargtncangtnwsnwsn 

U"Vq-37 heaw chain variable region nucleotide sequence fSEO IP NO:701) 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsncarcanytnwsnytncant 

gycangtnwsnggnggnwsnathwsiiingnggnggntaytaytggwsn-tggathingncarcaycc 

nggnaarggnytngar-tggathggntayathtaycaywsnggnwsncantaytayaayccnwsn 

ytnaarwsnmgngtnaayatgwsngtngaycanwsnaaraaycarttywsnytnaarytnwsnw 

sngtncangcngcngaycangcngtntaytaytgygcimgngcnytnmgnggnathgtnytnat 

ggtn-taygtnytnggngcnytngayathtggggncarggncanaargtncangtnwsnwsn 

U-V^,-38 heaw chain variable region nucleotide sequence fSEO ID NO:702) 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsncarcanytnwsnytncant 
gycangtnwsnggnggnwsnathwsnwsnggnggn-tay-taytggwsntggathmgncarcaycc 
nggnaarggnytngartggathggntayathtaytaywsnggnwsncantaytayaayccnwsn 
ytnaarwsrmigngtncanathwsngtngaycanwsnaaraaycarttywsnytnaarytnwsnw 
sngtncangcngcngaycangcng-tntaytaytgygcnitigngaygarcangtngtnmgnggnyt: 
nathitigntaytgytayggnatggaygtntggggncarggncancangtncangtnwsnwsn 

heaw chain variable region nucleotide sequence (SEP ID NO:703) 

carg-tncarytncargarwsnggnccnggnytngtnaarccnwsncarcanytnwsnytnaayt 
gycangtnwsnggnggnwsnathwsnwsnggnggn-taytaytggwsntggathmgncarcaycc 
nggnaarggnytngartggathggntayathcaytaywsnggnwsncantaytayaayccnwsn 
ytnaarwsnmgnathcanathwsngcngaycanwsnaaraaycarttywsnytnaarytnaayw 
sngtncangcngcngaycangcngtntaytaytgygcnmgngaymgnggnggnggngaytaygg 
nmgnatggaygtn-tggggncarggncancangtncangtnwsnwsn 

heaw chain variable region nucleotide sequence (SEP ID NP;704) 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsncarcanytnwsnytnaayt 
gycangtnwsnggnggnwsnathwsnwsnggnggntaytaytggwsntggathmgncarcaycc 
nggnaarggnytngartggathggntayathcaytaywsnggnwsncantaytayaayccnwsn 
ytnaarwsimgnathcanathwsngcngaycanwsnaaraaycarttywsnytnaarytnaayw 
sngtncangcngcngaycangcngtntaytaytgygcnmgngaymgnggnggnggngaytaygg 
nmgnatggaygtntggggncarggncancangtncangtnwsnwsn 
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U-ViT-41 heavy chain variable region nucleotide sequence fSEO ID NO:70S> 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsncarcanytnwsnytncant 
gycangtnwsnggnggnwsnathwsnwsnggnggntaytaytggwsntggathmgncarcaycc 
nggnaarggnytngartggathggntayathcaywsnwsnggnwsncantaytayaayccnwsn 
ytnaarwsnmgnathcanaarwsngtngaycanwsnaaraaycarttywsnytnaarytnwsnw 
sngtncangcngcngaycangcngtntaytaytgygcnmgnwsnaayaaytayggntgyttygc 
nytntggggnmgnggncanytngtncangtnwsnwsn 

U,V„^42 heavy chain variable region nucleotide sequence (SEP ID NO:706) 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsncarcanytnwsnytncani: 
gycangtnwsnggnggnwsnathwsnwsnggnggntaytaytggwsntggathmgncarcaycc 
nggnaarggnytngartggathggntayathcaywsnwsnggnwsncantaytayaayccnwsn 
ytnaarwsnmgnathcanaarwsngtngaycanv/snaaraaycarttyv/snytnaarytnwsn^ 
sngtncangcngcngaycangcngtntaytaytgygcnmgnwsnaayaaytayggntgyttygc 
nytntggggnmgnggncanytngtncangtnwsnwsn 

U,V^3 heavy chain variable region nucleotide sequence (SEP ID NO:707) 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsncarcanytnwsnytncant 
gycangtnwsnggnggnwsnathwsnwsnggnggntaytaytggwsntggathmgncarcaycc 
nggnaarggnytngartggathggntayathcaytaywsnggnwsncantay-tayaayccnwsn 
ytnaarwsnmgngtincanathwsngtngaycanwsnaaraaycarttywsnytnaarytnwsnw 
sngtncangcngcngaycangcngtntaytaytgygcnwsnggntayaaytayggnytntayta 
ytaygaywsnwsnggntayccnwsntaytaytayggnatggaygtntggggncarggncancan 
gtncangtnwsnwsn 

U>Vy^,44 heavy chain variable region nucleotide sequence (SEO ID NO:708) 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsncarcany-tnwsnytncant 

gycangtnwsnggnggnwsnathwsnwsnggngaytaytaytggaaytgggtningncarcaycc 

nggnaarggnytngartggathggntayathtaytaywsnggnggncantaytayaayccnwsn 

ytnaarwsxungngtncanathwsngtngaycanwsnaaraaycarttywsnytnaarytnttyw 

sngtncangcngcngaycangcngtntayttytgygcnmgncantaytaygayathytncangg 

ntayccnttytayttygaytaytggggncarggncanytngtncangtnwsnwsn 

U,V^45 heavy chain variable region nucleotide sequence (SEP ID NP:709) 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsncarcanytnwsnytncant 

gycangtnwsnggnggnwsnathwsnwsnggngaytaytaytggaaytgggtnmgncarcaycc 

nggnaarggnytngartggathggntayathtaytaywsnggnggncantaytayaayccnwsn 

ytnaarwsnmgngtncanathwsngtngaycanwsnaaraaycarttywsnytnaarytnttyw 

sngtncangcngcngaycangcngtntayttytgygcnmgncantaytaygayathytncangg 

ntayccnttytayttygaytaytggggncarggncanytng-tncangtnwsnwsn 
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U-V„-46 heavy chain variable region nucleotide sequence fSEO ID NO:710) 

cargtncarytncarcartggggngcnggnytnytnaarccnwsngarcanYtnwsnytncant 
gygcngtntayggnggnwsn-ttywsnggntay-taytggwsntggathmgncarccnccnggnaa 
rggnytngartggathggngarathaaycaywsnggnwsncanaaytayaayccnwsnytnaar 
wsnmgngtncanathwsngtngaycanwsnaaraaycarttywsnYtnaarytnwsnwsngtnc 
angcngcngaycangcngtntaytaytgygcnmgnggnggntaywsnwsnwsntggtaytggtt 
ygayccntggggncarggncanytngtncangtnwsnwsn 

U,V^,47 heaw chain variable region nucleotide sequence fSEO ID NO:711) 

cargtncarytncarcartggggngcnggnytnytnaarccnwsngarcanytnwsnytncant 
gygcngtntayggnggnwsnttywsnggntaytaytggwsntggathmgncarccnccnggnaa 
rggnytngartggathggngarathaaycaywsnggnwsncanaaytayaayccnwsnytnaar 
wsningngtncanathwsngtngaycanwsnaaraaycarttywsnytnaarytnv/snwsngtnc 
angcngcngaycangcngtntaYtaytgygcnmgnggnggntaywsnwsnwsn-tggttYtggtt 
ygayccntggggncarggncanytngtncangtnwsnwsn 

U-V^48 heaw chain variable region nucleotide sequence (SEP BP NO;711 ) 

cargtncarytncarcartggggngcnggnytnytnaarccnwsngarcanytnwsnytncant 
gygcngtntayggnggnwsnttywsnggntaytaytggwsntggathingncarccnccnggnaa 
rggnytngartggathggngarathaaycaywsnggnwsncanaaytayaayccnwsnytnaar 
wsnmgngtncanathwsngtngaycanwsnaaraaycarttywsnytnaarytnwsnwsngtnc 
angcngcngaycangcngtntaytaytgygcnmgnggnggntaywsnwsnwsntgg-ttytggtt 
ygayccntggggncarggncanytng-tncangtnwsnwsn 

Xj-Vyy,49 heaw chain variable region nucleotide sequence (SEP ID NO:711) 

cargtncarytncarcartggggngcnggnytnytnaarccnwsngarcanytnwsnytncani: 
gygcngtntayggnggnwsnttywsnggntaytaytggwsntggathmgncarccnccnggnaa 
rggnytngartggathggngarathaaycaywsnggnwsncanaaytayaayccnwsnytnaar 
wsrungngtncanathwsngtngaycanwsnaaraaycarttywsnytnaarytnwsriwsngtnc 
angcngcngaycangcngtntaytaytgygcnmgnggnggntaywsnwsnwsntggttytggtt 
ygaYCcntggggncarggncanyt.ngtncang1:nwsnwsn 

U^Vt^-SO heaw chain variable region nucleotide sequence (SEP ID NP:711) 

cargtncarytncarcartggggngcnggnytnytnaarccnwsngarcanytnwsnytncant: 
gygcngtntayggnggnwsnttywsnggntaytaytggwsntggathmgncarccnccnggnaa 
rggnytngartggathggngarathaaycaywsnggnwsncanaaytayaayccnwsnytnaar 
wsnmgngtncanathwsngtngaycanwsnaaraaycarttywsnytnaarytnwsnwsngtnc 
angcngcngaycangcngtntaytaytgygcnmgnggnggntaywsnwsnwsntggttytggtt 
ygayccntggggncarggncanytng'tncangtnwsnwsn 
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U-Vh-51 heavy chain variable region nucleotide sequence fSEO ID NO:712) 

cargtncarytncargarwsnggnccnggnY-tngtnaarccnwsngarcanytnwsnYtncant 
gYcangtnwsnggnggnwsnathwsnwsntaytaytggwsntggathmgncarccngcnggnaa 
rggnytngartggathggnmgnathtaycanwsnggncancanaaytayaayccnwsnytnaar 
wsrmgngtncanatgwsngtngaycanwsnaaraaycarttywsnytnaarytnwsnwsngtnc 
angcngcngaycangcngtntaytaytgygcnmgngayggntaywsntayggncaytaytayta 
ytayggna-tggaygtntggggncarggncancangtncangtnwsnwsn 



U-Vh-52 heaw chain variable region nucleotide sequence fSEO ID NO:713) 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsngarcanytnwsnytncant 

gycangtnwsnggnggnwsngtnwsnwsnggnggnwsntaytggwsntggathmgncarccncc 

nggnaarggnytngartggathggntayathtaytaywsnggnwsncanaaytayaayccnwsn 

ytnaarwsniagngtncanathwsnathgtncanwsnmgnaaycarttywsnytnaarytn^ 

sngt:ncangcngcngaycangcngt.ntaytaytgygcnmgnwsngcnytnmgn-tayttygaYtg 

gytnttYwsngaygtnwsngayathtggggncarggncanatggtncangtnwsnwsn 

U,Vh-S3 heavy chain variable region nucleotide sequence (SEP ID NO:713) 

cargtncarytncargarwsnggnccnggnytngtnaarccnwsngarcanytnwsnytncant 

gycangtnwsnggnggnwsngtnwsnwsnggnggnwsntaytggwsntggathmgncarccncc 

nggnaarggnytngartggathggntayathtaytaywsnggnwsncanaaytayaayccnwsn 

ytnaarwsnmgngtncanathwsnathgtncanwsnmgnaaycarttywsnytnaarytnw 

sngtncangcngcngaycangcngtntaytaytgygcnmgnwsngcnytmngntayttygaytg 

gytnttywsngaygtnwsngayathtggggncarggncanatggtncangtnwsnwsn 

U^V^,S4 heavy chain variable region nucleotide sequence (SEP ID NO:714) 

gargtncarytngtncarwsnggngcngarytnaaraarccnggngarwsnytnaarathwsnt 
gyaarggnwsnggntaymgnttycanwsntaYtggathggntgggtnmgncaratgccnggnaa 
rggnytngartggatgggnathathtayccngaygaywsngaycanmgntaywsnccnwsnttY 
carggncargtncanathwsngcngayaarwsnathwsncangcntayytncartggwsnwsny 
tnaargcnwsngaycangcnatgtaytaytgygcnmgncaraarwsntayggntaywsntaytt 
ygaytaytggggncarggncanytngtncangtnwsnwsn 

U-Vh-SS heaw chain variable region nucleotide sequence (SEP ID NP:71Sl 

gargtncarytngtncarwsnggngcngargtnaaraarccnggngarwsnytnaarathwsnt 
gyaarggnwsnggntaywsnttycanwsntaytggathggntgggtnmgncaratgccnggnaa 
rggnytngartggatgggnathathtayccngaygaywsngaygcnmgntaywsnccnwsntty 
carggncargtncanathwsngcngayaarwsnathaaycangcntayytncartggwsnwsny 
tnaargcnwsngaycangcnatgtaytaytgygcnmgncarggntayggnwsnggntggggnta 
yttygaytaytggggncarggncanytngtncangtnwsnwsn 
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U-Vr-56 heavy chain variable region nucleotide sequence (SEP ID NO:716) 

gargtncarytngtncarwsnggngcngargtnaaraarccnggngarwsnytnaarathwsnt 
gyaarggnwsnggntaYTvsnttYcanwsntaytggathggntgggtnmgncaratgccnggnaa 
rggnytngartggatgggnathathtayccnggngaywsngayathmgntaywsnccnwsntty 
carggncargtncanathwsngcngayaarwsnathwsncangcntayytncartggwsnwsny 
tnaargcnwsngaycangcnatgtay-taytgygcnmgncarggnytngcngtngcnggncanws 
ntaytaytaytaytayggnatggaygtntggggncarggncancangtncangtnwsnwsn 

U-Vr-57 heaw chain variable region nucleotide sequence (SEP ID NO:717) 

cargtncarytncarcarwsnggnccnggnytngtnaarccnwsncarcanytnwsnytncant 
gygcnathwsnggngaywsngtnwsnwsntaywsngcngcntggaaytggathiugncarwsncc 
nwsnmgnggnytngartggytnggnmgncantaytgymgnwsnaartggtayaaygaytaygcn 
gtnwsngtnaarv/srmgnathcanathaayccngaycanwsnaaraaycarttyxjsnytncary 
tnaaywsngtncanccngargaycangcngtntaytaytgygcnmgngaymgngcngtngcngg 
ntaytaytayggnatggaygtntggggncarggncancangtncangtnwsnwsn 

U,V^5g heaw chain variable region nucleotide sequence (SEP ID NP:697) 

gargtncarytngtngarwsnggnggnggnytngtncarccnggnggnwsnytnmgnytnwsnt 
gygcngcnwsnggnttycanttywsngcntaywsnatgaaytgggtnmgncargcnccnggnaa 
rggnytngartgggtnwsntayathwsnwsnwsnggnmgncanathtaytaygcngaywsngtn 
aarggnmgnttycanathwsnmgngayaaygcnaaraaywsnytnttyytncaratgaaywsny 
tnmgngaygargaycangcngtntaytaytgygcnytntgggcnccnttygaytaytggggnca 
rggncanytngtncangtnwsnwsn 
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LIGHT CHAIN CONSTANT REGION NUCLEOTIDE SEQUENCE 

CGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCTAGCGTTGT 
GTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACT 
CCCAGGAGAGTGTCACAGAGCAGGACAGC7VAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCA 
GACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAA 
CAGGGGAGAGTGTTAG (SEQ ID NO: 718) 

FIGURE 17A 



HEAVY CHAIN CONSTANT REGION NUCLEOTIDE SEQUENCE 

GCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCTAGAAGCACCTCCGAGAGCACAGCGGCCCTGGG 
CTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACA 
CCTTCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGC 
ACCCAGACCTACACATGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTG 
TGTCGAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACA 
CCCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCACGAAGACCCCGAGGTCCAGTTC 
AACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCG 
TGTGGTCAGCGTCCTCACCGTTGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAG 
GCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCC 
CCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGC 
CGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCT 
TCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCAT 
GAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA (SEQ ID NO: 719) 
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LIGHT CHAIN CDR NUCLEOTIDE SEQUENCES 



NAME 


SEQUENCE 


SEQ 
ID NO 


CDRLl-1 


mgnwsnwsncarwsnytngtntaywsngayggnaaycantaYYtnaaY 


720 


CDRLl-2 


mgnwsnwsncarwsnytng-tntaywsngayggnaaycantayytnaay 


720 


CDRLl-3 


mgnwsnwsncarwsnytng-tntaywsngayggnaaycantayytnaay 


720 


CDRLl-4 


mgnwsnwsncarwsnytngtntaywsngayggnaaycantayytnaay 


720 


CDRLl-5 


aarwsnwsncarwsnytnytncaywsngayggnaarcantayy-tn-tay 


721 


CDRLl-6 


aarwsnwsncarwsnytnytncaywsngayggnaarcantayytntay 


721 


CDRLl-7 


aarwsnwsncarwsnytnytncaywsngayggnaarcantayytntay 


721 


CDRLl-8 


aarwsnwsncarwsnytnytncaywsngayggnaarcantayytntay 


721 


CDRLl-9 


aarwsnwsncarwsny-tnytncaywsngayggnaarcan-tayytntay 


721 


CDRLl-11 


mgngcnwsncarggnathgcnaaytayytngcn 


722 


JJxvJLi X X ^ 


mrm rrr^nT^Tcm r* ^ TTrrfn "t" iTLJ^naaVQ'awilllQ'Cn 


723 


CDRLl-13 


mgnwsnwsncarwsnytngtncaywsngayggnaaycantayytnwsn 


724 


CDRLl-14 


mgnwsnwsncarwsnyting L.ncaywsngayggiia.ayuciii Ldy y lhw&h 


724 


CDRLl-15 


mgnwsnwsncarwsnytngtncaywsngayggnaaycantayytnwsn 


724 


CDRLl-16 


mgngcnwsncarcangtnathwsnwsntayytngcn 


725 


CDRLl-17 


mgngcnwsncarwsngtnwsnmgnytngcn 


726 


CDRLl-18 


mgngcnwsncarggnathmgnaaygayytnggn 


727 


/^r\iDr 1 _ 1 Q 


aarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytn 

gtn 


728 


^'T^'DT 1 OO 

dJKi-iX — 


aarwsnwsncarwsngtny-tntaywsriwsnaayaayaaraaytayytin 
gtn 


728 


/-•■pk-DT 1 O 1 

CDKLil — £2 1 


aarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytn 
gen 


729 


CDRLl-22 


aarwsnwsncaraaygtnytntaywsnwsnaayaayaaraaytayytn 
gen 


TO 
/ 


CDRLl-23 


aarwsnwsncaraaygtnytntaywsnwsnaayaayaaraaytayytn 
gen 


730 


CDRLl-24 


aarwsnwsnearwsngtnytntaywsnwsnaayaayaaraaytayytn 
gen 


729 


CDRLl-25 


aarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytn 

gen 


729 


CDRLl-26 


aarwsnwsnearwsngtnytntayaaywsnaayaayaaraaytayytn 
gen 


731 
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NAME 


SEQUENCE 


SEQ 
ID NO 


CDRLl-27 


aarwsnwsncarwsngtnytntayaaywsnaayaayaaraaYtayytn 
gen 


731 


CDRLl-28 


aarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytn 
gen 


729 


CDRLl-29 


aarwsnwsncarwsngtnytntaywsnwsnaayaayaaraaytayytn 
gen 


729 




aarwsnwsnearwsngtnytngaywsnwsnaayaayaaraaytayytn 
gen 


732 


CDRLl-31 


aarwsnwsncarwsngtnytngaywsnwsnaayaayaaraaytayytn 
gen 


732 


CDRLl-32 


aarwsnw3ncarwsnat.hyt.ntayTrignwsnaayaayaaraay"tayYtn 
gen 


/ oo 


CDRLl-33 


aar WSnWSncatWSna uny L-Ii Uely Illy iiw a.a.y i-cxy y uii 


733 


PDRT.I —^4- 


m fT n rr r* n w n c a r cr a va t hws n c a vt a V V t n cr en 


734 


pnpr 1 — 


mrrn rrr^riTnTcsn r*<5 tttp^ \/?^ "t" Hwsnaavt awtnocn 


735 


mRT.1 — "^fi 


mrrn rrrriw^ncairwsnQ'tnwsnwsnaawtnCTen 


736 


\^iyXvJ-j -L O / 


inrmrrr'nwGn r's^ "rwcm ni" nw«5nwsnaawtnQcn 

iliy IXy ^IXWO-ix^Cl^ W i9XXy WXXW«3XX»v^xxcacajr jr v- * a v- •» * 


736 




TYirrn rrr'nwcsrir'a'rrrava'tllwsninCTnt QOVtnQCn 

xiiy X ly X w o xxv^ cl j. y y c* ^ xx w »^ xull xx ^ ^ jr ^ .ixy xx 


737 




Tnrrn rrr'nwcsT^r'?^ "rwciriai" liwsrvc!ari"t avvtnaav 

Xliy xxy W iZy XXv«> ^x JL w o XXCi lxx w xx^ bxxx ^ Jf *»xx«.* 1^ jr 


738 




mrrn rrr'nw^^ncarcanatliwsnatll.tawtnaav 

iliy xxy ^^XX W xx^^ CX^ x^ clxxcx i^xx vv is xx wxx Vi> jr jr \»xxi,^i»* 


739 




mrrn rTr*nwc5n r* a T"w«n at liinCTnwsnll avvt^i aav 

Xiiy xxy ^xxw o xx^ CL J- TT ox AO. \» xxx&iy XX w »;3xx ^ JT jf *»— — 


740 




mrrn rmnwcjnr'a "T oanathwaninQntl avvtnaav 


741 




mrrn rrr«mAjc; n r* a -rmrrn a +" Viw«^n Wasn't" avvtnaav 

ILiy X xU IX W »3 XX^^ CL X_ XLLy xx cl L» xx W xx W xx ^ u. Jf jr V,»xx txwx jf 


742 


PrjRT.1 —4.4- 


m rr n rr r* n w <? n r* a r w s n a t h w s nin Q n t a VV t n a a V 

XLiy xxy l^XXW O XXV^C^ JL W ■SXXCL l»xx w k,:! xxxLLy xx v» JT J; jf 


743 


rriPT 1 — 


mrrnrrr^riTiJQTir'aT'tiJCi'ria't' liw«?nw«^ ni" awtriaav 

lliy IXy ^IXWO XX^CIJ. W OXXCL ^..XXW»3XXWiiJXX i^txjr ^ XX 1.^1^ jr 


744 


PnRT.1 — 4.fi 

^Ik/XxJ-I J. vJ 


m rrn cnws nc ar ws na t hws nws n t a vv"t na a V 


744 


PTiRT 1 —4-7 


Tnrrn rrr'n'LJcsn r*?! Twcsn r5l" hwsnwsnt awtnaav 

XLly xXy V^^xX W O xx cl X. W O xx cl ^ xx W »^ xx w xx u. J Jf ^ xx»-«. «-x. jr 


744 


PnRF.I — 4.ft 

V^UivJ_i -L rr O 


mrrn rrnnw'^nr'aT^wsnalihwsnwsntavV'tnaav 

iLiy xxy ^xxw o xxw^ ol jl w isxxcl ^..xx w iis xx *« *j xx ^ JT JT jf 


744 


PDRT.I — 4.Q 

\^ LJ r\.l—l X ** _7 


m rr n n n n ws n c a r ws n a t hws nws n t a W t na a V 

i.Ll vJ X X ^^XX W t9 XX CL ^ ¥» X&bX ^ X X XX WW X X W Jr jr 


744 


CDRLl-50 


mgngcnwsnearwsnathwsnwsntayytnaay 


744 


CDRLl-51 


mgngcnwsncarwsnathwsnwsntayytnaay 


744 


CDRLl-52 


mgngenwsnearwsnathwsnwsntayytnaay 


744 


CDRLl-53 


mgngenwsnearwsnathwsnwsnliayy'tnaay 


744 


CDRLl-54 


cargcnwsncargayathwsnaaytayytnaay 


745 


CDRLl-55 


eargcnwsncargayathwsnaaytayytnaay 


745 


CDRLl-56 


eargenwsneargayathwsnaaywsnytnaay 


746 


CDRLl-57 


cargcnwsneargayathwsngaytayytnaay 


747 
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NAME 


SEQUENCE 


SEQ 
ID NO 


CDRLl-58 


cargcnwsncargayathwsnaaytayytnaay 


745 


CDRLl-59 


cargcnwsncargayathwsnaaytayytnaay 


745 


CDRLl-60 


cargcnwsncargayathwsnaaywsnytnaay 


746 


CDRLl-61 


cargcnwsncargayathwsnaaywsnytnaay 


746 


CDRLl-62 


cargcnwsncargayathcanaaytayytnaay 


748 


CDRLl-63 


cargcnwsncargayathwsnaaytayytnaay 


745 


CDRLl-64 


cargcnwsncargayathwsngaytayytnaay 


747 


CDRLl-65 


cargcnwsncargayathwsnaaywsnytnaay 


746 


CDRL2~1 


aargtnwsnaaytgggaywsn 


749 


CDRL2-2 


aargtnwsnaaytgggayrvsn 


749 


CDRL2-3 


aargtnwsnaaytgggaywsn 


749 


CDRL2-4 


aargtnwsnaaytgggaywsn 


749 


CDRL2-5 


gargtnwsnaaymgnttywsn 


750 


CDRL2-6 


gargtnwsnaaymgnttywsn 


750 


CDRL2-7 


gargtnwsnaaymgnttywsn 


750 


CDRL2~8 


gargtnwsnaaymgnttywsn 


750 


CDRL2-9 


gargtnwsnaaymgnttywsn 


750 


CDRL2-11 


gtngcnwsncanytncarwsn 


751 


CDRL2-12 


gcngcnwsncanytncarwsn 


752 


CDRL2-13 


aarathwsnaaymgnttywsn 


753 


CDRL2-14 


aarathwsnaaymgnttywsn 




CDRL2-15 


aarathwsnaaymgnttywsn 


753 


CDRL2-16 


ggngcnwsnwsnmgngcncan 


754 


CDRL2-17 


ggngcnwsnmgnmgngcncan 


755 


CDRL2-18 


gcngcnwsnwsnytncarwsn 


756 


CDRL2-19 


"tgggcnwsncanmgngarwsn 


757 


CDRL2-20 


tgggcnwsncanmgngarwsn 


757 


CDRL2-21 


tgggcnwsncanmgngarwsn 


757 


CDRL2-22 


tgggcnwsncarungngarwsn 


757 


CDRL2-23 


tgggcnwsncanmgngarwsn 


757 


CDRL2-24 


tgggcnwsncanmgngarwsn 


757 


CDRL2-25 


tgggcnwsncanmgngarwsn 


757 


CDRL2-26 


tgggcnwsncanmgngarwsn 


757 


CDRL2-27 


tgggcnwsncanmgngarwsn 


757 


CDRL2-28 


tgggcnwsncanmgnaarwsn 


758 


CDRL2-29 


tgggcnwsncanmgnaarwsn 


758 
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NAME 


SEQUENCE 


SEQ 
ID NO 


CDRL2-30 


"tgggcnwsncaningngarwsn 


757 


CDRL2-3 1 


t: g g g c nws nc anitign g ar ws n 


757 




1" cracrciiwsnCTcniiianoarwsn. 


759 


rDRL2-33 


'tgggcnwsngcnitigngarwsn 


759 


rDRL.2-34 


gcngcnwsnwsnytncarwsn 


756 


rDRL.2 — 35 


cr c n cr c n w s n w s n vt n c a r w s n 


756 


CDRL2-36 


Of tT Ticrc nw s nmcf nmcrn Q c n c an. 


755 


PDRL.2— 37 


ggngcnwsnnigningn.gcncan 


755 


CDRL.2-38 


gcngcnwsnwsnytincarwsn 


756 


CDRI.2— 39 


gcngcn.wsnwsnytncarwsn 


756 




gcngcnwsnwsnytncarwsn 


756 


CDRL2-41 


gcngcnwsnwsnytncarwsn 


756 


CDRL2-42 


gcngcnwsncanytncarwsn 


752 


rDRL2-43 


gcngarwsnwsnytncairwsii 


760 


CDRL2-44 


cangcnwsnwsnytricarwsn 


761 


CDRL2-45 


C3.ngcn.wsnwsny tncarwsn 


761 


rDRL2— 46 


c an cr c nws nws n V t nc a r ws n 


761 


rDRL2-47 

Xh^ XV J J CJ / 


cangcnwsnwsnytncarwsn 


761 


CDRL.2-48 


cangtnwsnwsnytncarwsn 


762 


rDRL.2 — 49 


c a ncr t nws nws n vt n c a r ws n 


762 


V^X^X\.J— 1 C-t 


c an cr t nws nws nvt nc a jTWS n 


762 


rDRL2-51 

Vw> Xy X V XJ £^ -X 


cancTcnwsnwsnvtncairwsn 


761 


C!DRL2~52 

Xy X v XJ Cj *J Cm 


c angcnws nws ny t nc arws n 


761 


CDRL2-53 


cangcnwsnwsnytncairwsn 


761 


C!DRTj2-54 


rravcrcnwsnaawtnoarcan 


763 


CDRL2-55 

V>» X./ X vXJ Cj ^ mj 


gaygcnwsnaayytngaircan 


763 


X^ XVXJ £Li \J 


gaygcnwsnaayytngarcan 


763 


i-' XVXJ £j <^ / 


fravrrcnwsnaawtnQar'can 


763 


CDRL2-58 


gaygcnwsnaayytngarcan 


763 


CDRL2-59 


gaygcnwsnaayytngarcan 


763 


CDRL2-60 


gaygcnwsnathytngarcan 


764 


CDRL2-61 


gaygcnwsnaayytngarcan 


763 


CDRL2-62 


gaygcnwsnaayytngarcan 


763 


CDRL2-63 


gaygcnwsnaayytngarcan 


763 


CDRL2-64 


gaygcnwsnaayytngarcan 


763 


CDRL2-65 


gaygcnwsnaayytngarcan 


763 
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NAME 


SEQUENCE 


SEQ 
ID NO 


CDRL3-1 


atgcarwsncancaytggccnathcan 


765 


CDRL3-2 


athcarggncancaytggccncancan 


766 




atgcarggncancaytggccnathcan 


767 


JL/ ITV J_l 


atigcarggncan.cayt:ggccnat:hcan 


767 




a t gear ggnat he ar y t nc cnt gyws n 


768 




atgcaEwsnathcarytnccnytncan 


769 




atcrcarwsnathcarvtnccnvtncan 


769 




atgcarwsnathcarylinccna'th.can 


770 


J-V Xv JLj <^ _y 


atgcarwsnathcarytinccna'thcan 


770 




a"r aa'^'"t a'^'^aa^/X'^s na c nc c ni: "t V c an 


771 




caraartayaaywsngtnccnytncaii 


772 


rDRL3-13 


a1:gcargcncancar"ttyccncaycan 


773 


CDRL3-14 


atgcargcncancarttyccncaycan 


773 


rDRL.3-15 


atlgcargcncancartiliyccncaycan 


773 




c a r c a r t ay g gn ws nws nc c ningn c an 


774 




c a IT c a r t ay g gnws nwsnc cningnwsn 


775 


CDRL3-18 


ytncarcayaaywsntayccnccncan 


776 




carcartaytaywsnt'tyccntiggcan 


777 


rDRL.3-20 


carcartaytaywsnttyccntggcan 


777 


V_-. Xy Xr\.X-l J £li -L. 


carcartaytaywsncancantggcan 


778 




r* a r c ar" t avt a VG ctrc anc cnmcinc an 


779 


PnRT.3 — P3 


carcar'tay'tayggncanccningncan 


779 


rDRL3-24 

V- X-/ X V XJ ^ ^ Tt 


c a r c a r t. ay t ayws n at hw s nitign c an 


780 


CDRL3-25 


c ar c a r t ay t ayws nat hws nmgn c an 


780 


r'DRL3-26 


carcartaytaywsncancantggcan 


778 


rDRL.3-27 


c ar c art ay t ayws nc anc ant ggc an 


778 


rDRL3-28 

Xy X \. XJ £^ \J 


car cart aytaywsncanatgttywsn 


781 


V-» J_/ XV J— 1 Cj — / 


c a r c a r t ay t ayws n c an a t g t t yws n 


781 


CDRL3-30 


c aye art ay t ayw s n c an c c ny t nc an 


782 


CDRL3-31 


caycartaytaywsncanccnytncan 


782 


CDRL3-32 


carcartayttyathcanccnytncan 


783 


CDRL3-33 


c a r c ar t ay 1 1 y at he anc cny t nc an 


783 


CDRL3-34 


carcartayaayaaytayccnttycan 


784 


CDRL3-35 


carcartayaaycantayccnttycan 


785 


CDRL3-36 


carcarcayaayaaytggccnccntggcan 


786 


CDRL3-37 


carcarcayaayaaytggccnccntggcan 


786 
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NAME 


SEQUENCE 


SEQ 
ID NO 


CDRL3-38 


c 3. r c a i y c n a. a. yw s 11 T- u y 1 1 o 


787 


CDRL3--39 


v» ^aa 4«>w M>* Vf« M « rT-T^9 ITl 1* 1* \ F ,3 

carcai- wsiicaywsiiy ciiccii l uy i-cm 


788 


CDRL3-40 


c a. r c a i ws nx ayw s nc any 1- iii^ tall 


789 


CDRL3-41 


carcairwsnTiaywsn.a uricciiy Liit-caii 


790 


CDRL3-42 


c a iTC air a L n. u a Y^s lie ail w s na u 1 JLL. ail 


791 


CDRL3-43 


carcai- wsriT-ay a uiicaiit-.uiia lii*— cm 


792 


CDRL3-44 


c ar c arws nx ay u t.y c anc c n a x. n c an 


793 


CDRL3-45 


carcarwsnxay uxywsiicciia uiii-aii 


794 


CDRL3-46 


carcairwsnxxyx aycancL^na uii^cm 


795 


CDRL3-47 


caxTcaiTwsii u uy uaycaiicciiaciiL.ciii. 


795 


CDRL3-48 


caiTcaiTwsnxay Lxycancciia uiii-o-ii 


793 


CDRL3-49 


c a r c a irws n u ay X xy c aric-» ciiai-.ii^-- a.11 


793 


CDRL3-50 


cairca3rwsn.uayxxycaiicciia unuciii 


793 


CDRL3-51 


cajTcarwsnx uy uayy cncc-iia Liiudii 


796 


CDRL3-52 


caiTcaiTWSiix uy uayy cncciia uiiuaii 


796 


CDRL3-53 


c a IT c a r ws nx ay X xy c anc c iia u 111- di 1 


793 


CDRL3-54 


carcarxayyayxayyxnccnxxyuaii 


797 


CDRL3-55 


caiTcaiTxaygayxayyxnccnx uyudii 


797 


CDRL3-56 


carcarxgygaygayyxnccnyunoaii 


798 


CDRL3-57 


carcayxayy ayaayyxnct-iiy uiiodii 


799 


rDRIj3-5ft 


carcartLaygayaayytnccnyxncaii 


800 


CDRL3-59 


carcartaygayaayytnccnytncan 


800 


CDRL3-60 


carcartgygayathytnccnytnwsn 


801 


CDRL3-61 


car cart aygayaayytinccnytngcn 


802 


CDRL3-62 


carcartaygaywsnytnccnathcan 


803 


CDRL3-63 


carcartaygayaayytnccnathcan 


804 


CDRL3-64 


carcaytaygayaayytnccna-thcan 


805 


CDRL3-65 


carcaytaygayaayytnccnathcan 


805 
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HEAVY CHAIN CDR NUCLEOTmE SEQUENCES 



NAME 


NAME 




SEQ ID 
NO: 


CDRHl-1 


CDRHl-10. 1 


ggntaycanttycanwsntayggnathwsn 


806 


CDRHl-2 


CDRHl-10 


g gnt ay can 1 1 y c anws nt ay ggna t hws n 


806 


CDRHl-3 


CDRHl-42 


ggn-taycanttycanggncaytayatgcay 


807 


CDRHl-4 


CDRHl-40 


ggntaycanttycanggntaytayatgcay 


808 


CDRHl-5 


CDRHl-30 


ggn-taycanytncangarytnwsnatgcay 


809 


CDRHl-6 


CDRHl-31 


ggntaycanytncangarytnwsnatgcay 


809 


CDRHl-7 


CDRH1~29 


ggnttywsnylinwsnaaygcnmgnatgggngtnwsn 


810 


CDRHl-8 


CDRHl-20 


ggnttywsnytnwsnaaygcnmgnatgggngtnwsn 


810 


CDRHl-9 


CDRHl-65 


ggnttywsnytnwsncanggnggngtnggngtnggn 


811 


CDRHl-10 


CDRHl-56 


ggnttywsny-tnwsncanggnggngtnggng-tnggn 


811 


CDRHl-11 


CDRHl-62 


ggnttywsnytnaaycanggnggngtnggngtnggn 


812 


CDRHl-12 


CDRHl-2 


ggnttywsnytnwsncanggnggngtnggngtnggn 


811 


CDRHl-13 


CDRHl-59 


ggnttywsnytnwsncanggnggngtnggngtnggn 


811 


CDRHl-14 


CDRHl-57 


ggnttywsnytnwsncanggnggngtnggngtnggn 


811 


CDRHl-15 


CDRHl-64 


ggnttywsnytnwsncanggnggngtnggngtnggn 


811 


CDRHl-16 


CDRHl-41 


ggnttyccnttywsnmgntaywsnatgaay 


813 


CDRHl-17 


CDRHl-45 


ggnttycanttywsnwsntaygcnatgaay 


814 


CDRHl-18 


CDRHl-47 


ggnttycanttywsnwsntaygcnatgwsn 


815 


CDRHl-19 


CDRHl-51 


ggnttycanttywsnwsntaygcna-tgwsn 


815 


CDRHl-20 


CDRHl-52 


ggnttycanttywsnwsntaygcnatgwsn 


815 


CDRHl-21 


CDRHl-13 


ggnttycanttywsnwsntayggnatgcay 


816 


CDRHl-22 


CDRHl-14 


ggnttycanttywsnwsntayggnatgcay 


816 


CDRHl-23 


CDRHl-1 


ggnttycanttywsnwsntayggnatgcay 


816 


CDRHl-24 


CDRHl-22 


ggnttycanttywsnwsntaygayatgcay 


817 


CDRHl-25 


CDRHl-23 


ggnttycanttywsnwsntaygayatgcay 


817 


CDRHl-26 


CDRHl-12 


ggnttycanttywsnwsntayggnatgcay 


816 


CDRHl-27 


CDRHl-5 


ggnttycanttywsnwsntayggnatgcay 


816 


CDRHl-2 8 


CDRHl-15 


ggnttycanttywsnwsntayggnatgcay 


816 


CDRHl-29 


CDRHl-7 


ggnttycanttywsnwsntayggnatgcay 


816 


CDRHl-30 


CDRHl-61 


ggnttycanttymgnwsncayggnatgcay 


818 


CDRH1~31 


CDRHl-39 


ggnttycanttywsngcntaywsnatgaay 


819 


CDRHl-32 


CDRHl-34 


ggnttycanttywsnwsntaywsnatgaay 


820 


CDRHl-33 


CDRHl-6 


ggnttycanttywsnwsntaywsnatgaay 


820 


CDRHl-34 


CDRHl-35 


ggnttycanttywsnwsntaywsnatgaay 


820 


CDRHl-35 


CDRHl-21 


ggnggnwsngtnwsnwsnggnggntaytaytggwsn 


821 


CDRHl-36 


CDRHl-8 


ggnggnwsnathwsnmgnggnggntaytaytggwsn 


822 


CDRHl-37 


CDRHl-9 


ggnggnwsnathwsnmgnggnggntaytaytggwsn 


822 


CDRHl-38 


CDRHl-18 


ggnggnwsnathwsnwsnggnggntaytaytggwsn 


823 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


CDRHl-39 


CDRHl-24 


g gnggnws nathws nws nggng gnt ay t ay t ggwsn 


823 


CDRHl-40 


CDRHl-25 


g gnggnws nathws nws nggng gnt ay t ay t ggwsn 


823 


CDRHl-41 


CDRHl-26 


ggnggnwsnathwsnwsnggnggntaytaytLggwsn 


823 


CDRHl-42 


CDRHl-27 


ggnggnwsnathwsnwsnggnggntaytaytggwsn 


823 


CDRHl-43 


CDRHl-3a 


ggnggnwsnathwsnwsnggnggntaytaytggwsn 


823 


CDRHl-44 


CDRHl-54 


ggnggnwsnathwsnwsnggngaytaytaytggaay 


824 


CDRH1~45 


CDRHl-55 


ggnggnwsnathwsnwsnggngaytay-taytggaay 


824 


CDRHl-46 


CDRHl-43 


ggnggnwsnttywsnggntaytaytggwsn 


825 


CDRHl-47 


CDRHl-44 


ggnggnwsnttywsnggntay-taytggwsn 


825 


CDRHl-48 


CDRHl-49 


ggnggnwsnttywsnggntaytay-tggwsn 


825 


CDRHl-49 


CDRHl-50 


ggnggnwsnttywsnggntaytaytggwsn 


825 


CDRHl-50 


CDRHl-53 


ggnggnwsnttywsnggntaytaytggwsn 


825 


CDRHl-51 


CDRHl-33 


aanaanwsnathwsnwsntayt: aytggwsn 


826 


CDRHl-52 


CDRHl-3 


ggnggnwsngtnwsnwsnggnggnwsntaytggwsn 


827 


CDRHl-53 


CDRHl-4 


ggnggnwsngtnwsnwsnggnggnwsnt aytggwsn 


827 


CDRHl-54 


CDRHl-16 


ggnt aymgn-t ty canws n t ay -t gg at hg gn 


828 




rnRHi - 17 

^J^XTvXl^ J- * 


ggntaywsnttycanwsntaytggathggn 


829 


CDRHl-56 


CDRHl-11 


ggntaywsnttycanwsntaytggathggn 


829 






ggngaywsngtn'wsnwsntaywsngcngcntggaay 


830 


CDRHl-58 


CDRHl-39. 1 


ggnttycanttywsngcntaywsnatgaay 


819 


CDRH2-1 


CDRH2-10. 1 


"h rr ri a 1" h w<?nrrcii'ws naavQanaavc ana a vt avQcnc ar aar 
vtncargay 


831 


CDRH2-2 


CDRH2-10 


i-rrrrathwsnacnwsnaavaanaavcanaavtaygcncaraar 
ytncargay 


831 


CDRH2-3 


CDRH2-42 


-h fi rr?i t h aavccnaavwsnaanaancanaavt Qvgcnc araar 
ttycarggn 


832 


CDRH2--4 


CDRH2-40 


tggathaayccnaaywsnggnggncanaaycaycancaraar 

ttycarggn 


833 


CDRH2-5 


CDRH2-30 


wsnttygayccngargayggngarcanathtaygcncaraar 
ttycarggn 


834 


CDRH2-6 


CDRH2-31 


wsnttygayccngargayggngarcanathtaygcncaraar 
ttycarggn 


834 


CDRH2-7 


CDRH2-29 


cayathttywsnaaygaygaraarwsntaywsncanwsnytn 
aarwsn 


835 


CDRH2-8 


CDRH2-20 


ytnathttywsnaaygaygaraarwsntaywsncanwsnytn 
aarwsn 


836 


CDRH2-9 


CDRH2-65 


ytnathtaytggaaygaygayaarmgntaywsnccnwsnytn 
aarwsn 


837 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


CDRH2-10 


CDRH2-56 


Y-tnathtaytggaaygaygayaarmgn-taywsnccnwsnytn 
aarwsn 


837 


CDRH2-11 


CDRH2-62 


y-tnath-taytggaaygaygayaarmgntaywsnccnwsnytn 
aarwsn 


837 


CDRH2-12 


CDRH2-2 


vtnathtavtacraavaaygayaarmgntaywsnccnwsnytn 
aarwsn 


837 


CDRH2-13 


CDRH2-59 


ytnathtaytggaaygtngaraarmgniiaywsnccnwsnYtn 
mgnwsn 


838 


CDRH2-14 


CDRH2-57 


ytnathtaytggaaygaygayaarmgn'taywsnccnwsnytn 
aarwsn 


837 


CDRH2-15 


CDRH2-64 


ytnath-taytggaaygaygayaarmgntaywsnccnwsnytn 
aarwsn 


837 


CDRH2-16 


CDRH2-41 


gcnathwsnwsnwsnwsnwsntayathtaytaygcngaywsn 
g-tnaarggn 


839 


CDRH2-17 


CDRH2-45 


gcnathwsnggnwsnggnggnwsncantaytaygcngaywsn 
gtnaarggn 


840 


CDRH2-18 


CDRH2-47 


gcnathwsnggnwsnggnggnwsncantaytaygcngaywsn 

g"tnaarggn 


840 


CDRH2-19 


CDRH2-51 


gcnathwsnggnwsnggnggnwsncant.aytaygcngaYWsn 
gtnaarggn 


840 


CDRH2-20 


CDRH2-52 


gcnathwsnggnwsnggnggnwsncantiaytaygcngaywsn 
g-tnaarggn 


840 


CDRH2-21 


CDRH2-13 


ttyathwsngaygayggnwsncanaartaytaygcngaywsn 

gtnaarggn 


841 


CDRH2-22 


CDRH2~14 


t-tvathwsnaavoavQgnwsncanaartaytaygcngaywsn 
gtnaaraan 


841 


CDRH2-23 


CDRH2-1 


gtnath-tggtaygayggnwsnaayaartaytaygcngaywsn 
g-tnaarggn 


842 


CDRH2-24 


CDRH2-22 


gtnathtggtaygayggnwsnathaartaytaygcngaywsn 

gtnaarggn 


843 


CDRH2-25 


CDRH2-23 


gtnathtggtaygayggnwsnathaartaytaygcngaywsn 
gtnaarggn 


843 


CDRH2-26 


CDRH2-12 


gtnathtggtaygayggnwsnaayaartaytaygcngaywsn 
gtnaarggn 


842 


CDRH2~27 


CDRH2-5 


gtnathtggwsngayggnwsnaayaartaytaygcngaywsn 
gtnaarggn 


844 


CDRH2-28 


CDRH2-15 


gtnathtgggaygayggnwsnaaycartaytaycangaywsn 
gtnaarggn 


845 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


CDRH2-29 


CDRH2-7 


gtnathtggtaygayggnwsnaayaarmgntaygtngaywsn 
gtnaarggn 


O A C 


CDRH2-30 


CDRH2-61 


gtnathtggtaygayggnwsnaayaaraaytaygcngaywsn 

g-tnmgnggn 


a An 

OH: / 


CDRH2-31 


CDRH2-39 


tayathwsnwsnwsnggnmgncanathtaytaygcngaywsn 
gtnaarggn 


O /I o 


CDRH2-32 


CDRH2-34 


cayathwsnwsnwsnwsnmgncanathtaytaygcngaywsn 
g-tnaarggn 




CDRH2-33 


CDRH2-6 


c ay at hws nmgnwsnws nmgnc ana t h t ay t ay g cng ayws n 
gtnaarggn 


O C f\ 


CDRH2-34 


CDRH2-35 


cayathwsnmgnwsnwsnmgncanathtaytaygcngaywsn 
gtnaarggn 


ooU 


CDRH2-35 


CDRH2-21 


tayathcaywsnwsnggnwsncantaytayaayccnwsnytn 
aarwsn 


ooX 


CDRH2-36 


CDRH2-8 


tayathtaycaywsnggnwsncantaytayaayccnwsnytn 
aarwsn 


OCT 


CDRH2-37 


CDRH2-9 


tayathtaycaywsnggnwsncantaytayaayccnwsnytn 
aarwsn 


o c o 


CDRH2-38 


CDRH2-18 


tayathtaytaywsnggnwsncantaytayaayccnwsnytn 
aarwsn 


o c o 


CDRH2-39 


CDRH2-24 


tayathcaytaywsnggnwsncantaytayaayccnwsnytn 
aarwsn 


OCA 


CDRH2-40 


CDRH2-25 


tayathcaytaywsnggnwsncantaytayaayccnwsnytn 
aarwsn 


O CZ A 


CDRH2-41 


CDRH2-26 


tayathcaywsnwsnggnwsncantaytayaayccnwsnytn 
aarwsn 


o n "1 
o5X 


CDRH2-42 


CDRH2-27 


tayathcaywsnwsnggnwsncantaytayaayccnwsnytn 
aarwsn 


851 


CDRH2-43 


CDRH2-38 


t ay at he ay t ayws nggnws nc ant ay t ay aayc cnws ny tn 
aarwsn 


854 


CDRH2-44 


CDRH2-54 


t ay at ht ay t ayws ng gnggnc an t ay t ay aay ccnws ny tn 
aarwsn 


855 


CDRH2-45 


CDRH2-55 


tayathtaytaywsnggnggncantaytayaayccnwsnytn 
aarwsn 


855 


CDRH2-46 


CDRH2-43 


g ar at haay c ayws ng gnws nc anaayt ay aay ccnws ny t n 
aarwsn 


856 


CDRH2-47 


CDRH2-44 


garathaaycaywsnggnwsncanaaytayaayccnwsnytn 
aarwsn 


856 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


CDRH2-48 


CDRH2-49 


r-r :3 -r- -h Vi a aA/<^sa*MTar« n rrrmw^n r'*5nr5 avi" ava.3.VCCnWSIlVtll 

aarwsn 


856 


CDRH2-49 


CDRH2-50 


aarwsn 


856 


CDRH2-5 0 


CDRH2-53 


/-T-!i*--!a+-Vt^ra^r/^ =a Trx-rC! n r¥ nn W « T> i"* ^ n ^ r^'V/'i" r^VA ?i\/r^ rTlWSnVtn 

aarwsn 


856 


CDRH2-51 


CDRH2-33 


rw<-¥-r^ o ■+-!-» 4- rs^r^rintLfcin rrrTnr<an r*anaav"tavaavccnwsnvtm 

Ilty ria T.nt QY^oLliWoiiy y liwCiJX^c^ uo.y v— ^*j-w»i«**y i-x* 

aarwsn 


857 


CDRH2-52 


CDRH2-3 


4. OTTO^ V^'h air-t" at/urcsTn rT#^"ri'LJC!Tir'5»ri?iavr1"avaaV'ClCnWSnV'tn 

aarwsn 


858 


CDRH2-53 


CDRH2-4 


T,^ y^yrt 1 - riTld.y Lc±y wjliy y iiw«aiiL^Q.iictQy L.a.y a.a.y ^^v-'**** la** y v-j.* 

aaxTWoii 


858 


CDRH2-54 


CDRH2-16 


Ha-t-lrh awr'r'TiiT'ax/'iTavTrf^rirravr'aTiincrntavwsnccnwsn 

i> uyv^ciJ- yytx 


859 


CDRH2-55 


CDRH2-17 


ha-i-li+ avr*cncravcravwsnoavacninQntavwsnccnwsn 

i» ^ y ci ^ y y xx 


860 


CDRH2-56 


CDRH2-11 


a *t h at h. "t a y c c n g g n g a yw s n g a Y a t hiti g n t ayw s n c c n w s n 
1" "h vcarcron 

\^ \^ Y Jiw %J VJ A 


861 


CDRH2-57 


CDRH2~37 


mane ant a V t a vmanws n a a r "t g gt. a Y aay g avt ay g c n g t n 
wsngtnaarwsn 


862 


CDRH2-58 


CDRH2-39.1 


t a Y at hws nws nws n gg nmgnc ana t h t ay t ay g cn g ayw s n 

gtnaarggn 


848 


CDRH3-1 


CDRH3-10 . 1 


gargayaaytggaaytayggnttyttygaytay 


863 




CDRH3-10 


aaraavaavtaqaaytayggnttyttygaytay 


863 




CDRH3-42 


wsnatligcngtngcnytngaytay 


864 




CDRH3-40 


wsnathgcngtngcnytngaytay 


864 


CDRH3-5 


CDRH3-30 


garggngayggnggntaytaytaytayggnatggaygtn 


865 


CDRH3-6 


CDRH3-31 


garggngayggnggntaytaytaytayggnatggaygtn 


865 


CDRH3-7 


CDRH3-29 


atgtaywsnwsnggntggtayggngtnttygaytay 


866 


CDRH3-8 


CDRH3-20 


gtntaywsnwsnggntggwsnttytayggnatggaygtn 


867 


CDRH3-9 


CDRH3-65 


mgnmgngarytnccnttygaytay 


868 


CDRH3-10 


CDRH3-56 


mgnaaytggcanccnttygaytay 


869 


CDRH3-11 


CDRH3-62 


mgnytngarytnccnttygaytay 


870 


CDRH3-12 


CDRH3-2 


mgnmgngargtnccnttygaytay 


871 


CDRH3-13 


CDRH3-59 


mgncaycanaayccnttygartay 


872 


CDRH3-14 


CDRH3-57 


mgnggngarytnccnttygaytay 


873 


CDRH3-15 


CDRH3-64 


mgnggngarytnccnttygaytay 


873 


CDRH3-16 


CDRH3-41 


gaymgngtnggngcncanccngaygcnttygayath 


874 
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name: 


NAME 




SEQ ID 
NO: 


CDRH3-17 


CDRH3-45 


garggnathgcngtngcnggncangcngartaytaYtaytaY 
taygcnatggaygtn 


875 


CDRH3-18 


CDRH3-47 


garggnathgcngcnmgngaywsntaytaytaytaygcnatg 
gaygtn 


876 


CDRH3-19 


CDRrio — ol 


garggnathgcnggnmgngaywsntaytaytay-tayggna-tg 
gaygtn 


877 


CDRH3-20 


r^"r\'ou'3 _ d O 
L. JJxCKo — O ^ 


garggnathgcnggnmgngaywsntaytaytaytayggna-tg 
gaygtn 


877 


CDRH3-2i 


CDRH3-13 


ws nt ay t ay gayws nws nggn t ay t ay t ay g gnt t y g ay t ay 


878 


CDRH3-22 


CDRH3~14 


wsntaytaygaywsnwsnggntaytaytayggnttygaytay 


878 


CDRH3-23 


CDRH3-1 


aaygtnathgay t ay 


879 


CDRH3-24 


CDRH3-22 


ggnggngcncanggngcngartayttycarcay 


880 


CDRH3-25 


CDRH3-23 


ggnggngcncanggngcngartayttycarcay 


880 


CDRH3-26 


CDRH3-12 


ytntggttyggngarcanttygaytay 


881 


CDRH3-27 


CDRH3-5 


aayytnccnttygaytay 


882 


CDRH3-28 


CDRH3-15 


wsncaytayggnggngaytaygaytaytayggnatggaygtn 


883 


CDRH3-29 


CDRH3-7 


gayggntggcarcarcargcnccnttygaytay 


884 


CDRH3-30 


CDRH3-61 


tggggnathwsngcnccnttygaytgy 


885 


CDRH3-3i 


CDRH3-39 


tgggcnccnttygaytay 


886 


CDEIH3-32 


CDRH3-34 


gayggntayaaytggaayggnggnggnaaytaytayggnatg 

gaygtn 


887 


CDRH3-33 


CDRH3-6 


gayggntayaaytggaayaayggnggntaytaytayggnatg 
gaygtn 


888 


CDRH3-34 


CDRH3-35 


gayggntayaaytggaayaayggnggntaytaytayggnatg 

gaygtn 


888 


CDRH3-35 


CDRH3-21 


ggnccntaytayggnatggaygtn 


889 


CDRH3-36 


CDRH3-8 


gcnytnmgnggnathgtnytnatggtntaygtnytnggngcn 
ytngayath. 


890 


rDRH3-37 


CDRH3-9 


gcnytnmgnggnathgtnytnatggtntaygtnytnggngcn 
ytngayath 


890 


CDRH3-3 8 


CDRH3-18 


gaygarcangtngtnmgnggnytnathjngntaytgytayggn 
atggaygtn 


891 


CDRH3-39 


CDRH3-24 


gaymgnggnggnggngaytayggnmgnatggaygtn 


892 


CDRH3-40 


CDRH3-25 


gaymgnggnggnggngaytayggnmgnatggaygtn 


892 


CDRH3-41 


CDRH3-26 


wsnaavaavtayggntgyttygcnytn 


893 


CDRH3-42 


CDRH3-27 


wsnaayaaytayggntgyttygcnytn 


893 


CDRH3-43 


CDRH3-38 


ggntayaaytayggnytntaytaytaygaywsnwsnggntay 
c cnws nt ayt ay t ay ggnat gg ay g t n 


894 


CDRH3-44 


CDRH3-54 


cantaytaygayathytncanggntayccnttytayttygay 
tay 


895 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


CDRH3-45 


CDRH3-55 


cantaytaygayathytncanggntayccnttytayttygay 

t ay 


895 




L-JUKrlJ 


yyiiyyiiL.cLy wo ixw otx woii> i.^^ u»jr \-yy ^*»jry **jr 


896 


r^TM3TT*5 /IT 

CDRrl J —4 / 




y y n.y y iii^QywoiiwsiiWoii L.yy uuy i-y^ L.L.yyciyv-.v-ix 


897 


CDRH3-48 


CDRH3-49 


ggnggntaywsnwsnwsntggt-tytggttygayccn 


897 


CDRH3— 49 




y gny yriX.aywSiiW5iiWi5ii.T-yy uy i-y y u cyy a.y^-'^-'ii. 


897 


CDRH3-50 


CDRn3-5o 


ggnggn L.aywsnwsnwj3nT.y y Y uy y 1- cy y dy 


897 


CDRH3-51 


CDRH3-33 


a ava ant avws nt: avcrancavt avt ayt avt ay ggnat ggay 

gtn 


898 


CDRK3-52 


CDRH3-3 


wsngcnytnmgntayiitygaytggy-tnttywsngaygtnwsn 
gayath 


899 


CDRH3-53 


CDRH3-4 


wsngcnytnmgntayttygaytggy-tnttywsngaygtnwsn 
gayath 


899 


CDRH3-54 


CDRH3-16 


caraarwsntayggntaywsntayttygaytay 


900 


CDRH3-55 


CDRH3~17 


carggntayggnwsnggntggggntayttygay-tay 


901 


CDRH3-56 


CDRH3-11 


carggnytngcng-tngcnggncanv/sntaytaytaytaytay 
ggnatggaygtn 


902 


CDRH3-57 


CDRH3-37 


gaymgngcngtngcnggn-taytaytayggnatggaygtn 


903 


CDRH3-58 


CDRH3-39.1 


tgggcnccnttygaytay 


886 
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LIGHT CHAIN FR NUCLEOTIDE SEQUENCES 



NAME 




SEQ ID 
NO: 


FRLl-1 


gaygtngtnatgcancarwsnccnytnwsnytnccngtncanytnggn 

carccngcnwsnathwsntgy 


919 


FRLl-2 


gaygtngtnatgcancarwsnccnytnwsnytnccngtncanytnggn 
carccngcnwsnathwsntgy 


919 


FRLl-3 


gaygtngtnatgcancarwsnccnytnwsnytnccngtncanytnggn 
carccngcnwsnathwsntgy 


920 


FRLl-4 


gaygtngtnatgcancarwsnccnytnwsnytnccngtncanytnggn 
carccngcnwsnathwsntgy 


920 


FRLl-5 


gayathgtnatgcancarcanccnytnwsnytnwsngtncanccnggn 
carccngcnwsnathwsntgy 


921 


FRLl-6 


gayathgtnatgcancarcanccnytnwsnytnwsngtncanccnggn 
carccngcnwsnathwsntgy 


921 


FRLl-7 


gayathgtnatgcancarcanccnytnwsnytnwsngtncanccnggn 
carccngcnwsnathwsntgy 


921 


FRLl-8 


gayathgtnatgcancarcanccnytnwsnytnwsngtncanccnggn 
carccngcnwsnathwsntgy 


922 


FRLl-9 


gayathgtnatgcancarcanccnytnwsnytnwsngtncanccnggn 
carccngcnwsnathwsntgy 


922 

Cm Cm 


FRLl-11 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 

gaymgngtncanathcantgy 


923 


FRLl-12 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathathtgy 


923 


FRLl-13 


aayathgtnatgcancarcanccnytnwsnwsnccngtncanytnggn 
carccngcnwsnathwsntgy 


924 


FRLl-14 


aayathgtnatgcancarcanccnytnwsnwsnccngtncanytnggn 
carccngcnwsnathwsntgy 


924 

7 Cm f 


T7TDT 1 — 1 ^ 

r rvLi J. xo 


garathgtnatgcancarcanccnytnwsnwsnccngtncanytnggn 
carccngcnwsnathwsntgy 


924 


FRLl-16 


garathgtnytncancarwsnccnggncanytnwsnytnwsnccnggn 
aaxTTvanacncanytnwsntgy 


925 


FRLl-17 


garathgtnytncancarwsnccnggncanytnwsnytnwsnccnggn 
garmgngcncanytnwsntgy 


926 


FRLl-18 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgng tncana thcan t gy 


927 


FRLl-19 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


928 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRLl-20 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


928 


FRLl-21 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


929 


FRLl-22 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


929 


FRLl-23 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


929 


FRLl-24 


gayathgtnatgcancarwsnccngaywsnytncangtnwsnytnggn 
garmgngcncanathaaytgy 


929 


FRLl-25 


gayathgtnatgcancarwsnccngaywsnytncangtnwsnytnggn 
gaumgngcncanathaaytgy 


929 


FRLl-26 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


929 


FRLl-27 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


929 


FRLl-28 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 

garmgngcncanathaaytgy 


930 


FRLl-29 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


930 


FRLl-30 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
gairmgngcncanathaaytgy 


929 


FRLl-31 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


929 


FRLl-32 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


929 


FRLl-33 


gayathgtnatgcancarwsnccngaywsnytngcngtnwsnytnggn 
garmgngcncanathaaytgy 


929 


FRLl-34 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


931 


FRLl-35 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtngcnathcantgy 


932 


FRLl-36 


garathgtnatgcancarwsnccngcncanytnwsngtnwsnccnggn 
garmgngcncanytnwsntgy 


933 


FRLl-37 


garathgtnatgcancarwsnccngcncanytnwsngtnwsnccnggn 

garmgngcncanytnwsntgy 


933 


FRLl-38 


gayathcaratgcancarwsnccnwsnwsngtnwsngcnwsngtnggn 
gaymgng t ncana thcan t gy 


934 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRLl-39 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
aavmancrtncanathcantgy 


935 


FRLl-40 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsnytnggn 
gaymgngtncanathcantgy 


934 


FRLl-41 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


936 


FRLl-42 


gayathcaratgcancarwsnccnwsnwsnmgnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 


FRLl-43 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
aavmanatncanathcantgy 


937 


FRLl-44 


gayathcaratgcancairwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgnatncanathcaiitgy 


934 


FRLl-45 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 

gaymgngtncanathcantgy 


934 


FRLl-46 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 


FRLl-47 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 

gaymgngtncanathcantgy 


934 


FRLl-48 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
aavmanatncanathcantgy 


934 


FRLl-49 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 


FRLl-50 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
craymqnatncanathcantgy 


934 


FRLl-51 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 


FRLl-52 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
aavmana tncana thcan t gy 


934 


FRLl-53 


gayathcaratgcancairwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 


FRLl-54 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 


FRLl-55 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 


FRLl-56 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 

gaymgngtncanathcantgy 


938 


FRLl-57 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRLl-58 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtngcnathcantgy 


934 


FRLl-59 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtngcnathcantgy 


934 


FRLl-60 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 


FRLl-61 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 


r RLil — 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 

gayggngtncanathcantgy 


934 


FRLil-63 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


939 


FRLl-64 


gayathcaratgcancarwsnccnwsnwsnytnwsngcnwsngtnggn 
gaymgngtncanathcantgy 


934 


FRLl-65 


gayatncar^atgcanca3rwsnccnwsnwsrj.y unwbiig uxiwbiiy uiiy y ii 
gayingng L.nca.nci uin-dii uy y 


934 


r rvLi^ X 


1- rrrri- i-'v/r'^ r*r*;5 T'lncrn r'r'ncr crncaiTwsnccnmcinmcrnvtnathtav 


939 


T7'DT O — Q 
x* rC i-j ^ ^ 


t- rrrrf- t-\/r';^ "rr*;:! rnrirrn runner <Tnr'aT~wsnccnmQnmcfnvtnathtav 


939 




f- rT/-r\r+- n r^*;:^ T'r'^ T~mrm r'r'nrrrm r's T'wsnccmncinma'nvtna th t av 


940 


T7T3T O — A 


■h rrrT^/1--n r*?? r*r*pi TTTirrrir'r'nCTCTncaiirwsnccnmcrnmCTnvtnathtav 


940 


TOT O — c: 


1- rrrr t- ^ n r*;^ t"^ a T'rT'ncrcrTir'arccnccncairvtnvtna thtav 

L. y L.ct_y_y L.xlOCli CLCLi *-»l-»XXy y XXwCi J- *-'^xx^\-»xx\-*w*.x. jr u»xxjr ^xxv* wv*»._j 


941 




t-r^r^-h^^^rvhrir*;^ T";?5 3 T'r'r'rio'crnr'a TTCcnccncaiTvtnvtna th t sv 


941 


•COT O T 


i-rrrrh ja\7-v7'i-Tir';^ Pi T^rTTirrrmr'aTccnccncairvtnvtna thtav 

L y V_J L- d y y L» Jll ^ CI J- d CI -L k^x xy X X ^ Cx. X- v^x x v^xx ^ t-x J-Jf «— xj._jr ^ j.^ ^ "-^.z 


941 


f K. J_i ^ " O 


i-rrrri- <-\7^i- n r«p^ T";^ ^5 T^orTicrcrncarccnccncairccnvtna thtav 


942 


T?'DT O — Q 


hr^rrt- 1- vrsT-i" nr«;5 "Tp^ ^5 TrT'ncrcmcairccnccncar'ccnvtna thtav 


942 




'hrrrTf-»Trr';=» T"r«3 T"3 ?i T*r*r'TicrCTriaaT'cr tnccnaaiTVtnvtna thtav 


943 


T7T3T O — 1 O 
r* x\.i_i j-^ 


^-rTrT^-^^^/•r';^ T'r';^ 1^;=^ R T~r*r*nrrcrnaaircrtnccnaa3rvtnvtna thtav 


943 




hrrrr^T-h-nr';^ -rr-;^ rnmcrn r'r'ncTCTncairccnccnmcrnvtnvtnathtav 


944 




\- rxrT\r^r^r'^ TT*^ TTTjfiTi r^oTicTcrncaT'ccnccnmQnvtnvtna thtav 


944 




4- rrrr-^zf-nr^^* T*r«^ y-mrrn r* r*n cf (TTx c "rr* r''nr'nnrnQnvtnvtnathtav 


944 


FRL2-16 


tggtaycarcaraarccnggncargcnccmngnytnytnathwsn 


945 


FRL2-17 


tggtaycarcaraarccnggncargcnccnmgnytnytnathtay 


946 


FRL2-18 


tggtaycarcaraarccnggnaargcnccnaajnngnytnathtay 


947 


FRL2-19 


tggtaycarcaraarccnggncarccnccnaarytnttyathtay . 


948 


FRL2-20 


tggtaycarcaraarccnggncarccnccnaarytnttyathtay 


948 


FRL2-21 


tggtaycarcaraarccnggncarccnccnaarytnytnathtay 


949 


FRL2-22 


tggtaycarcaraarccnggncarccnccnaarytnytnathtay 


949 


FRL2-23 


tggtaycarcaraarccnggncarccnccnaarytnytnathtay 


949 
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NAME 


SEQUENCE 


NO : 


FRL2-24 


tg(5 t9.yc9.irc3.ira.a.irccriy giiccii unj^ unca.oj.xL-a.j' 


949 


FRL2-'25 


1 ^ 1 _ ^ ^ _ _ — ^ ^» ^ ^-a t<-i M> o T* /"< #^ T*l n i~ n "V/" 1~ Tl 3 1 ri I r3 \/ 

tgg ta.yc3.rca.]ra.3.irccngy ricai y i-u-jr i-^"- ^--^-^ 


949 


FRL2-26 


tgg ta.yca.ircaira.a.rccngynca.irccnc:c-iici uiiy t-ncxuix 


949 


FRL2-27 


i_ J _ _ — — — _.- J _ a^i^ V- »-» 1^ '"i -v^ /-« /-^ 3 3 T^T /■ I~ n A /" T~ n I ll 1 ^ "V^ 

t.ggtaycarca.]ca.a.irccnggnca.irccnccncicij. y uiiy uiid un uciy 


949 


FRL2-28 


tggta.yca.ircaira.a.irccnggncairccricoiicicii y L-i-iy una. unucxy 


950 


FRL2-29 


tgg t.aycax^cax^aa.rccnggiiCa.irociiooiic^ uny i-iia.uixL.ciy 


950 


FRL2-30 


tgg tayca.irca.iraairccnggncaiccnccncici J- y uny una unuay 


949 


FRL2-31 


tggta.yca.irca2ra.a.irccnggncaiccncc:ricicixy uiiy una unuay 


949 


FRL2-32 


tggta.yca.irca3ra.airccnggrica.i ounounaa j. y v-ny una i-n 


949 


FRL2-33 


tggcayca.!rcairaairccnggncaj-cuiiooiiaaj.y uny 


949 


FRL2-34 


tgg U tycaiTCairaairCCIiggilaajrg cm— L,lla.a.J. w&ny una un ucijr 


951 


FRL2-35 


- tggy tncaircar^aairccnggna.ai gc^iiuoiicta-i wtony una. un ua.y 


952 


FRL2-36 


tggtayca]rca.rga.yccnggncaxrgcnccriingny uny una un uay 


953 


FRL2-37 


tggtaycaircar^gayccnggncaxrgciiu-uiiiiiy iiy uny una un uciy 


953 


FRL2-38 


tgg taycaiTcairaai ccnggnaar^gu-iiu-oiiaa J. y uny unaunuca.jr 


954 


FRL2-39 


tgg uaycaircairaairccnggnaairgcnccncacax uuyy unaunua.y 


955 


FRL2-40 


tgg taycarcaraarccnggnaargcnccriaaiy uxiy unauiiua.y 


954 


FRL2-41 


tggtaycarcaiTingnccnggnaaygcnccrictcti y uny una x^i-^x^c^^ 


956 


FRL2-42 


tgg taycaiTcairaairccnggnaargcncciiaai y uny una \,ll\^<:^^ 


954 


FRL2-43 


tgg taycaiTcax^aairccnggriaairguiiou^iiaai- y uny unauiiuciy 


957 


FRL2-44 


tggtaycaircairaarccnggriaaigcnccnaaj-y uny una un uay 


954 


FRL2-45 


tggtaycaiTcaraarccnggnaairgcncciiaairy uiiy una x^lli^c^^ 


954 


FRL2-46 


tgg taycarcaraarccnggnaairgciiccnaai: y uiiy una un uay 


954 


FRL2-47 


tggtaycaiTcairaairccnggnaairgciiccraaai y uny una un uay 


954 


FRL2-48 


tggtaycarcaraaDTCcnggnaairgcriccnacii y uny una unuay 


954 


FRL2-49 


tggtaycarcairaairccnggnaairgcnccriciaj. y uny una unuay 


954 


FRL2-50 


tgg taycaiTCaraai CCriggilaairgoilC^Oiiaa.J. y uny una uix ucijr . 


954 


FRL2-51 


tgg taycaircairaairCCnggnaairgunc^oiiaa -L y uny una uiiuciy 


954 


C Xvi-J ^ »J 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 


954 


FRL2-53 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 


954 


FRL2-54 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 


954 


FRL2-55 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 


954 


FRL2-56 


tggtaycarcaraarccnggnaargcnccngarytnytnathtay 


958 


FRL2-57 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 


954 


FRL2-58 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 


954 


FRL2-59 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 


954 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRL2-60 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 




FRL2-61 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 


954 


FRL2-62 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 


954 


FRL2-63 


tggtaycarcaraarytnggnaargcnccnaarytnytnathcay 


959 


FRL2-64 


tggtaycarcaraarccnggnaargcnccnaarytnytnathtay 


954 


FRL2-65 


tggtaycarcaraarccnggnaargcnccnaarytny.tnathtay 


954 


FRL3-1 


ggngtnccngaymgnttyaayggnwsnggnwsnggncangayttycan 

ytnaarathwsningngtngargcngargaygtnggngtntaytaytgy 


960 


FRL3-2 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayttycan 
ytnaarathwsnmgngtngargcngargaygtnggngtntaytaytgy 


961 


FRL3-3 


ggng t nc cngaymgn t tyws nggnws nggnws nggncangay 1 1 y c an 

ytnaarathwsningngtngargcngargaygtnggngtntaytaytgy 


961 


FRL3-4 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayttycan 
ytnaarathwsnmgngtngargcngargaygtnggngtntaytaytgy 


961 


FRL3-5 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayttycan 
ytnaarathwsnmgngtngargcngargaygtnggngtntaytaytgy 


961 


FRL3-6 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayttycan 
ytnaarathwsnmgngtngargcngargaygtnggngtntaytaytgy 


961 


FRL3-7 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayttycan 
ytnaarathwsnmgngtngargcngargaygtnggngtntaytaytgy 


961 


FRL3-8 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayttycan 
ytnaarathwsningngtngargcngargaygtnggngtntaytaytgy 


961 


FRL3-9 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayttycan 
ytnaarathwsnmgngtngargcngargaygtnggngtntaytaytgy 


961 


FRL3-11 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
ytncanathwsnwsnytncarccngargaygtngcncantaytaytgy 


962 


FRL3-12 


ggngtnccnwsningnttywsnggnwsnggnwsnggncangayttycan 
ytncanathwsnwsnytncarccngargaygtngcncantaytaytgy 


962 


FRL3-13 


ggngtnccngaymgnttywsnggnwsnggngcnggncangayttycan 
ytnaarathwsnmgngtngargcngargaygtnggngtntaytaytgy 


963 


FRL3-14 


ggngtnccngaymgnttywsnggnwsnggngcnggncangayttycan 
ytnaarathwsnmgngtngargcngargaygtnggngtntaytaytgy 


963 


FRL3-15 


ggngtnccngaymgnttywsnggncanggngcnggncangayttycan 
ytnaarathwsnmgngtngargcngargaygtnggngtntaytaytgy 


964 


FRL3-16 


ggnathccngaymgnttywsnggnwsnggnwsnggncangayttycan 
ytncanathwsnmgnytngarccngargayttygcngtntaytaytgy 


965 


FRL3-17 


. ggnathccngayingnttywsnggnwsnggnwsnggncangayttycan 
ytncanathwsnmgnytngarccngargayttygcngtntaytaytgy 


965 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRL3-18 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangarttycan 

+- V»TArc:"r»TATc:"n\7'1" nr'PurccTiCJri T"cravt t VQCriCa.!! t SVtaVt QV 


966 


FRL3-19 


ggng tnccngaymgn t tycanggnwsnggnwsnggncang ay t tycan 

-a 4- ViT*7G'nTA7C!'n\7"l" "nr^Pi TTJ CT^CTR T'CTr^VCr tllQCIlQ tilt aVtaVtCfV' 


967 


FRL3-20 


ggng tnccngaymgnttycanggnwsnggnwsnggncangayt tycan 
-I- — -, — — , — i-'hTATear\TA7<3'n\/'i-nr«a T'o'r'nCTaircravCTtnCTcnci tn tavtavt QV 


967 


FRL3-21 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayt tycan 
4- ViT.TC!-r»T.7c-n\ri- -nr*^ TTTpTirTP^ TrTr5vcr tno'cnQ tn tavtavtcTV 


968 


FRL3-22 


ggng tnccngayragnttywsnggnwsnggnwsnggncangayt tycan 
Tr-i- m ra 1-1 2a -h "hTxTG tita/c; -n \7t* Tir' Pi TTTrTifTa T*cravcr tnCTcnCT tntavt tvtCTV 


969 


FRL3-23 


ggng tnccngaymgnttywsnggnwsnggnwsnggncangayt tycan 
f-ViTAjG'nwci'n'ST-i-rir'r^ T'crr'ncfS'TcravCTtncfcnci tntavt tvtcjv 


969 


FRL3-24 


ggng tnccngaymgnttyggnggnwsnggnwsnggncangayt tycan 
_,x- — — -a 'i-'hTATe'nTATQ'nwh'nr'pi T"rrr*no'ai"cravcF tnQcncT tntavtavtciy 


970 


FRL3-25 


ggng tnccngaymgnttyggnggnwsnggnwsnggncangayt tycan 
-x. _ ^ -J ~j ~ i-'hT.vTC!'nT-"jc:n\7l~ n r*;^ TcrrTicrarcravcr tncf cncT tn tavt avtQV 


970 


FRL3-26 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayttycan 
,,4--nr-< AT-i;::* +- "huTGntAzci -nvi" n r's T^CTcncfavQavQ tnQcnci tn t avt a vtcTV 

J2 tactile! L-llWollWOlljr L-XX^-^O..!- y ^— tJ-Jf^ y Jr y v^Axv-j >w^xx'*-;j A J. w V-*. jr 1— 


971 


FRL3-27 


ggng tnccngaymgnttywsnggnwsnggnwsnggncangayt tycan 

— •i->iT4TG'r»TA7ci-nwi- "n r';=i T^rir^nrir5 V"CT3 VCT tnQCnQ tntavtavtCfV 
y l^IiCana. L.ilWollWolljr L-iioa. JL y i^xiy a._y y c*jf y u-xiy waa'^ v-xx v^*-*jr v-»-4._jr ^"rJjr 


971 


FRL3-28 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayt tycan 
Tr4-i^i^oT-»=a ■!- l-»Tx7C!T^rTrT-n\7"i- 7-\r*p^ 'TTTr^incrpi T*rr?^ vcr t ricrcnv'tn t aV'tavtCfV' 

y ^IlCana unWoliy y li_/ L.llv_-cix-y ^-^iiy ca.j_y aj^y i-iiy^xA_y i-iAv^«^jr t^i^jf 


972 


FRL3-29 


ggng tnccngaymgnttywsnggnwsnggnwsnggncangayt tycan 
_,x._^ -J — 55 4-'hTA7C3r\rTmn\7t' nr*?^ T'rrr'nciai'cravcrtncrcnv'tntavtavtcrv 


972 


FRIi3-30 


ggng tnccngaymgn t tywsnggnwsnggnwsnggncang ay t tycan 
4- ViTA7GTiTA7c;ri\zi-"nr'3 T~rir*nCTai^CTavCT tnQcncT tnt tvtavtCTV 

y LliCand UllWollWolljf U ill-' CI J- y u-xxy clx. y c*._y y v^xx^-J v_*xx>-j »_xxv-»-jr wv^jr v-'-^jr 


973 


FRL3-31 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayt tycan 
'trt-Y^/to-rta +• ViTATOT-»TATGT»\7't' T^r^;=i T'rTr'nfTr^ TTTr^ vert ncrcncrtnttvtavtcrv 

y L.ncana L-OWf^llWoii^ L-xH^o.-L y oiiycu- y c^y y 1— xxvj v^xxvj i-xx 1^ \-.jr t^Mjr ^i-'^ 


973 


FRL3-32 


ggngtnccngaymgnttywsnggnwsnggnwsnggncangayt tycan 
ytncanathwsnwsnytncargcngargaygtngcngtntayttytgy 


969 


FRL3-33 


ggng tnccngaymgn t tywsnggnwsnggnwsnggncang ay t tycan 
ytncanathwsnwsnytncargcngargaygtngcngtntayttytgy 


969 


FRL3-34 


ggng tnccnwsnaarttywsnggnwsnggnwsnggncangayt tycan 
ytncanathwsnwsnytncarccngargayttygcncantaytaytgy 


974 


FRL3-35 


ggng tnccnwsnmgnttywsnggnwsnggnwsnggncangayt tycan 
ytncanathwsnwsnytncarccngargayttygcncantaytaytgy 


975 


FRL3-36 


ggnathccngcnmgnttywsnggnwsnggnwsnggncangart tycan 
ytncanathwsnwsnytncarwsngargayttygcngtntaytaytgy 


976 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRL3-37 


ggnathccngcnmgnttywsnggnwsnggnwsnggncangarttycan 
ytncanatnwsnwsny uncaiwsiag<Ai-y cty u uyy^-^ny uixt-ajr t-cijr ^-v^jr 


976 


FRL3-38 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
y tncanatnwsnwsny cncairccngairgciy u uy y oiio uyjr 


975 


FRL3-39 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
y tncanatnwsnwsny uncarccngaigciyt- uygoiiy L^iiuciy L.a.y uyy 


977 


FRL3-40 


ggngtnccnwsningnttywsnggnwsnggnwsnggncangayttycan 

y tncanatnwsnwsnycncaiTccngai gay u uygoiic^cAii uciy ua.y uyy 


975 


FRL3-41 


ggngtnccnwsnmgngtnwsnggnwsnggnwsnggncangayttycan 
y tncanatiiingnwsny cncairccngajrgay ui^yg c^in^dii uciy uciy y 


978 


FRL3-42 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
y tncany tnwsnwsny uncaiT ccngairgd.y u uyg L^xii-.c^ ua.y uyy 


979 


FRL3-43 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
y tncana tnwsnwsny uncarcciiga.i gciy u uyy ^^nocxxxucxy y y 


975 


FRL3-44 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
y tncanatnwsnv^^sny uncaiTCcngairaay u uygL^iii^ciiiuciy L.a.y uyy 


980 


FRL3-45 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
y tncanttyTVsnwsnycncarccngairgciy i-i-ygi--ii^^ ucxy uyy 


981 


FRL3-46 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
y tncany tnwsnwsnytincai ccngax gciy u uy y oii.w&ii ua.y ua.y «-.y y 


982 


FRL3-47 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
ytncanytnwsnwsny tncarccngargayu uygcnwsriT^ciyuciy Ly y 


982 


FRL3-48 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
y tncanatnwsnwsny uncax^ccngar^gay u uygoiiociiiu<ay uciy uyy 


975 


FRL3-49 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 

y tncanatnwsnwsnytincarccngairgay u uyguiioca uciy uyy 


975 


FRL3-50 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
ytncanatnwsnwsny tncarccngargayu L.ygc.iiociii uciy udy uyy 


975 


FRL3-51 


ggng tnccnwsnmgnt tywsnggnwsnggnwsnggncangay t tycan 
ytricanathwsnwsnytncarccngargayttygcnwsntaytaytgy 


983 


FRL3-52 


ggng tnccnwsnmgnt tywsnggnwsnggnwsnggncangay t tycan 
ytncanathwsnwsnytncarccngargayttygcnwsntaytaytgy 


983 


FRL3-53 


ggngtnccnwsnmgnt tywsnggnwsnggnwsnggncangay t tycan 
ytncanathwsnwsnytncarccngargayttygcncantaytaytgy 


975 


FRL3-54 


ggngtnccnwsnmgnt tywsnggnwsnggnwsnggncangayt tycan 
ttycanathwsnwsnytncarccngargayathgcncantaytaytgy 


984 


FRL3-55 


ggngtnccnwsnmgnt tywsnggnwsnggnwsnggncangayt tycan 
ttycanathwsnwsnytncarccngargayathgcncantaytaytgy 


984 
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NAME 


SEQUENCE 


SEQ ID 
NO: 


FRL3-56 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
h hvn^^nathwsnwsnvtncarccnaargayatligcricantay tay tgy 


984 


FRL3-57 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
h h-v/r-ana fhwsnwsnvtncarccnaargayathgcncantay taytgy 


984 


FRL3-58 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
t- i-\7r^^?Ti3 ^hwcsnwsnvtncar'ccnaarQavath.Qcncaritay tay tgy 


984 


FRL3-59 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
h +-\7r^;^ri3 hlnwc5nwsnvtncarccnaarQayathgcncantaytaytgy 


984 


FRL3-60 


ggngtnccnwsningnttywsnggnwsnggnwsngarcangayttycan 
h t-\/n;=^n;^ fhwsnwsnvtncarccnQarciayathgcncantay tay tgy 


985 


FRL3-61 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
i- ^\/r-;^na hbw«5nwsnvtncarccnaarQayathgcncantay taytgy 


984 


FRL3-62 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayttycan 
ttycanathwsnwsnytncarccngargayathgcncantaytaytgy 


Q Q A 


FRL3-63 


ggng tnccnwsningn t tywsnggnwsnggnwsnggncangay t tycan 
ttycanathwsnv/snytncarccngargayathgcncantaytaytgy 


984 


FRIj3-o4 


ggngtnccnwsnmgnttywsnggnwsnggnwsnggncangayt tycan 
ttycanathwsnwsnytncarccngargayathgcncantaytaytgy 


984 




ggngtnccnwsnmgnt tywsnggnwsnggnwsnggncangay t tycan 
ttycanathwsnwsnytncarccngargayathgcncantaytaytgy 


984 


FRL4-1 


ttyggncarggncanmgnytngarathaar 


Q A A 
7 0 0 


FRL4-2 


ttvgancarggncanmgnytngarathaar 


z7 O D 


FRL4-3 


ttyggncarggncanmgnytngarathaar 


^ O O 


FRL4-4 


ttyggncarggncanmgnytngarathaar 


7 o O 


FRL4-5 


ttyggncarggncanaarytngarathaar 


QA A 
^ O O 


FRL4-6 


ttyggnggnggncanaargtngarathaar 


Q A Q 
y O t7 


FRL4-7 


ttyggnggnggncanaargtngarathaar 


Q AQ 

Z7 O _7 


FRL4-8 


ttyggncayggncanmgnytngarathaar 


y ^ L/ 


FRL4-9 


ttyggncayggncanmgnytngarathaar 




FRL4-11 


ttyggnccnggncanaargtngayathaar 




FRL4-12 


ttyggnggnggncanaargtngarathaar 


Q AQ 

O -7 


F KLj4 — lo 


4- -f- 1 T-z-r rr T-k r* r*x>i rrrm r^7^T\7^7\ TTT 1" "Ti CTS Va thaar 


991 


FRL4-14 


ttyggnccnggncanaargtngayathaar 


991 


FRL4-15 


ttyggnggnggncanaargtngarathaar 


989 


FRL4-16 


ttyggncarggncanaargtngara thaar 


992 


FRL4-17 


t tyggncarggncanaary tngara thaar 


988 


FRL4-18 


ttyggncarggncanaargtngara thaar 


992 


FRL4-19 


ttyggncarggncanaargtngara thaar 


992 


FRL4-20 


ttyggncarggncanaargtngara thaar 


992 
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NAME 


SEQUENCE 


NO: 


FRLj4— ^il 


L. cygg^nCalTy y nCciiicici J. y L-iiy ciJ- ct u 110.0.1. 


992 


FRL4— 22 


u Cy^Q^nCoiy y ncaiiooi y uny oi o. L-iia-cxx. 


992 


FRL4-23 


u ty g g nc a. iTy y n c onao. i y u iiy o i o u i 


992 


FRL4-24 


t cyggnca3rggnco.naoiry uiiy oi. a. 1-110.01. 


992 


FRL4-25 


L. uyggnc3.irggiiCo.rioa.iry ciiy ox. d L.1100 j. 


992 


FRL4-26 


t cyggnccnggnconooirguiigciji d uiiooi. 


993 


FRL4-27 


t tyggnccnggncanaa irg u ng a. I: a. c n ci ci X 


993 


FRL4-28 


t cyggxicairggnco-iiooxy t-ngoi. a uiiooj. 


988 


FRL4--29 


c uyggncoirggnconaoiry uiigcijL o uiioo j_ 


988 


FRL4-30 


t uyggnggnggnconooig ung Clio uiioox 


994 


FRL4-31 


t uyggnggnggnconooxgL.iigc-.iia. uiioox 


994 


FRL4-32 


u uyggnggnggnca.nda.irg ungoiTa. uxioai 


989 


FRL4-33 


u uyggnggnggnca.nooi g ungox ouiioox 


989 


FRL4-34 


u uyggnccnggncana.a.i g unga.yo uncidi 


991 


FRL4-35 


u uyggnccnggnconooiTouy y oy o uiioox 


995 


FRL4-36 


t uyggncairggncanoox g ungoXTo unoox 


992 


FRL4-37 


uuyggncoxggncanaox gungox ouiioox 


992 


FRL4-38 


u uyggncaxy gnconoox g ungcix uuyoctx 


996 


FRL4-39 


u uyggnccnggnconoox g uiiy oy o uiioox 


991 


FRL4-40 


u uyggnggnggncanoox gungox ciuiiocix 


989 


FRL4-41 


t uyggnggnggncanoaxy ungox o undcix 


989 


FRL4-42 


u uyggncaDrggncoiiingny ungox ouxioox 


986 


FRL4-43 


u tyggncairggnconingny ungox a.uno un 


987 


T A A A 

FRL4-44 


u uyggnca.!irggnconingny ungox ouiioox 


986 


Tr-* T A AC 

FRL4-45 


u uyggncdx ggnca.njiigny uiigox o uiioox 


986 


FRL4-46 


u uyggnCoirggnconiugny ungd-x d uiiaox 


986 


FRL4-47 


t uyggncarggncaniugny ungox oundcix 


986 


FRL4-48 


u uyggncox ggnconingny uiig dx d uiiddx 


986 


FRL4-49 


tt.yggncarggncaningnytngarath.aar 


986 


FRL4-50 


t tyggncarggncanmgny tngara thaar 


986 


FRL4-51 


t tyggncarggncanmgny tngarathaar 


986 


FRL4-52 


t tyggncarggncanmgny tngara thaar 


986 


FRL4-53 


t tyggncarggncanmgny tngara thaar 


986 


FRL4-54 


ttyggnccnggncanaargtngaya thaar 


991 


FRL4-55 


ttyggnccnggncanaargtngayathaar 


991 


FRL4-56 


ttyggnggnggncanaargtngarathaar 


989 
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NAME 


SEQUENCE 


XL; 

N"n • 
ivvy > 


FRL4-57 


ttyggnggnggncanaargtngarathaar 


Zf \J Zf 


r KJLj4— oo 


\- +- •vr/^rTT^ rTrT"r» rrrm r*r\T\r\f^ T~Cr tTlQaiTa thaaiT 


989 


FRL4-59 


ttyggnggnggncanaargtngarathaar 


989 


FRL4-60 


ttyggnggnggncanaargtngarathaar 


989 


FRL4-61 


ttyggnggnggncanaargtngarathmgn 


997 


FRL4-62 


t tyggncarggncanmgny tngarathaar 


986 


FRL4-63 


ttyggncarggncanmgnytngarathaar 


986 


FRL4-64 


t tyggncarggncanmgny tngarathaar 


986 


FRL4-65 


ttyggncarggncanmgnytngarathaar 


986 
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HEAVY CHAIN FR NUCLEOXmE SEQUENCES 



NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


FRHl-1 


FRHl-1 


cargtncarytngtncarwsnggngcngargtnaaraarccngg 
ngcnwsngtnaargtnwsntgyaargcnwsn 


998 


FRHl-2 


FRHl-2 


cargtncarytngtncarwsnggngcngargtnaaraarccngg 
n ri r* n w s n a t n a a r a *t n w s n. t Q V a a r* cr c riws n 


998 


FRHl-3 


FRHl-3 


cargtncayytngtncarwsnggngcngargtnaaraarccngg 
n fi r« n w «5 n a t n a a IT a "t nw s n t Q V a a F CT t riws n 


999 


FRHl-4 


FRHl-4 


carglmcarytngtncarwsnggngcngargtnaaraarccngg 
ngcnwsngtnaargtnwsntgyaargcnwsn 


998 


FRHl-5 


FRHl-5 


cargtncary-tngtncarwsnggngcngargtnmghaarccngg 
nar^nwsnatnaaratnwsntavaarcrtriwsii 


1000 


FRHl-6 


FRHl-6 


cargtncarytngtncarwsnggngcngargtnmgnaarccngg 
n fir* nws ncr t na a r a "hnws lit o va ar Q t nws n 


1000 


FRHl-7 


FRHl-7 


cargtncanytnaargarwsnggnccng-tnytng-tnaarccnca 
ngarcanytncanytncantgycangtnwsn 


1001 


FRHl-8 


FRHl-8 


carg-tncanytnaargarwsnggnccngtnytngtnaarccnca 
n na r'nan v"tiican.v"tricaiitovcanQtnwsTi 


1001 


FRHl-9 


FRHl-9 


carathcanytnaargarwsnggnccncanytngtnaarccnca 
n c a r" c any t n c any t n c an t gy c ant "tyws n 


1002 


FRHl-10 


FRHl-10 


carat-hcanytnaargarwsnggnccncanytngtinaarccnca 

n np^ rr'snvtri nrinvi" ncantovcanttVWSn 


1002 


FRKl-11 


FRHl-11 


carathcany-tnaargarwsnggnccncanytngtnaarccnca 
nca irc any tnc any tnc ant gy cant "tywsn 


1002 


FRHl-12 


FRHl-12 


carathcanytnaargarwsnggnccncanytngtnaarccnca 
ncarcanytncanytncantgycanttywsn 


1002 


FRHl-13 


FRHl-13 


carathcanytnaargarwsnggnccncanytngtnaarccnca 
ncarcanytncanytncantgycanttywsn 


1002 


FRHl-14 


FRHl-14 


carathcanytnaargarwsnggnccncanytngtnaarccnca 
ncarcanytncanytncantgycanttywsn 


1002 


FRHl-15 


FRHl-15 


carathcanytnaargarwsnggnccncanytngtnaarccnca 
nc arc any t n c any t n cant gy c ant tyws n 


1002 


FRHl-16 


FRHl-16 


gargtncarytngtngarwsnggnggnggnytngtnaarccngg 
nggnwsnytnmgnytnwsntgygcngcnwsn 


1003 


FRHl-17 


FRHl-17 


gargtncarytnytngarwsnggnggnggnytngtncarccngg 
nggnwsnytnragnytnwsntgygcngcnwsn 


1004 


FRHl-18 


FRHl-18 


gargtncarytnytngarwsnggnggnggnytngtncarccngg 
nggnwsnytnmgnytnwsntgygcngcnwsn 


1004 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


FRHl-19 


FRHl-19 


gargtncarytnytmgarwsnggnggnggnytngtncarccngg 
nggnwsnytnmgnytnwsntgycangcnwsn 


1005 


FRHl-20 


FRHl-20 


garg-tncarytnytngarwsnggnggnggnytngtncarccngg 
n g g nws ny 1: rung ny -t nws n t gy c an g c n ws n 


1005 


FRHl-21 


FRHl-21 


cargtncarytngtngarwsnggnggnggngtngtncarccngg 
nmgnws ny t nmgny 1: nws ntgygcngc nws n 


1006 


FRHl-22 


FRHl-22 


cargtncarytngtngarwsnggnggnggngtngtncarccngg 
nmgnwsnytnmgnytnwsntgygcngcnwsn 


1006 


FRHl-23 


FRHl-23 


carg-tncary-tngtngarwsnggnggnggngtngtncarccngg 
nmgnws nyt nmgny t nws nt gygc ng c nwsn 


1006 


FRHl-24 


FRHl-24 


cargtncarytngtngarwsnggnggnggngtngtncarccngg 
nmgnwsnytnmgnytnwsntgygcngcnwsn 


1006 


FRHl-25 


FRHl-25 


cargtncarytngtngarwsnggnggnggngtngtncarccngg 
nmgnwsnytnmgnytnwsntgygcngcnwsn 


1006 


FRHl-26 


FRHl-26 


cargtncarytmgtngarwsnggnggnggngtngtncarccngg 
nmgnws nyt nmgnyt nws nt gy gc ng cnws n 


1006 


FRHl-27 


FRHl-27 


cargtncarytngtngarwsnggnggnggngtngtncarccngg 
nmgnwsnytnmgnytnwsntgygcngcnwsn 


1006 


FRHl-28 


FRHl-28 


cargtncarytngtngarwsnggnggnggngtngtncarccngg 
nmgnwsnytnmgnytnwsntgygcngcnwsn 


1006 


FRHl-29 


FRHl-29 


cargtncarytngtngarwsnggnggnggngtngtncarccngg 
nmgnwsnytnmgnytnwsntgygcngcnwsn 


1006 


FRHl-30 


FRHl-30 


cargtncarytngtngarwsnggnggnggngtngtncarccngg 
nmgnwsnytnmgnytnwsntgygcngcnwsn 


1006 


FRHl-31 


FRHl-31 


gargtncarytngtngarwsnggnggnggnytngtncarccngg 
nggnwsnytnmgnytnwsntgygcngcnwsn 


1007 


FRHl-32 


FRHl-32 


gargtncarytngtngarwsnggnggnggnytngtncarccngg 
nggnwsnytnmgnytnwsntgygcngcnwsn 


1007 


FRHl-33 


FRHl-33 


gargtncarytngtngarwsnggnggnggnytngtncarccngg 
nggnwsnytnmgnytnwsntgygcngcnwsn 


1007 


FRHl-34 


FRHl-34 


gargtncarytngtngarwsnggnggnggnytngtncarccngg 
nggnwsnytnmgnytnwsntgygcngcnwsn 


1007 


FRHl-35 


FRHl-35 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
near canytnws ny t nc ant gy c an g t nws n 


1008 


FRHl-36 


FRHl-36 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
nc ar c any t nws ny t nc ant gy c ang t nws n 


1008 


FRHl-37 


FRHl-37 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
ncarcanytnwsnytncantgycangtnwsn 


1008 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


FRHl-38 


FRHl-38 


Cargtncarytncargarwsnggnccnggnytngtnaarccnws 
nc ar c any t nws ny t nc ant gy c ang t nws n 


1008 


FRHl-39 


FRHl-39 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
ncarcanytnwsnytnaaytgycangtnwsn 


1009 


FRHl-40 


FRHl-40 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
ncarcanytnwsnytnaaytgycangtnwsn 


1009 


FRHl-41 


FRHl-41 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
nc ar c any t nws ny tncant gy c angt nws n 


1008 


FRHl-42 


FRHl-42 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
ncarcanytnwsnytncantgycang-tnwsn 


1008 


FRHl-43 


FRHl-43 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
ncarcanytnwsnytncantgycangtnwsn 


1008 


FRHl-44 


FRHl-44 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
near c any t nws ny t ncant gy c ang t nws n 


1008 


FRHl-45 


FRHl-45 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
ncarcanytnwsnytncantgycangtnwsn 


1008 


FRHl-46 


FRHl-46 


cargtncarytncarcartggggngcnggnytny-fcnaarccnws 
ngarcanytnwsnytncantgygcng-tntay 


1010 


FRHl-47 


FRHl-47 


carg-tncarytncarcartggggngcnggnytnytnaarccnws 
ngarcanytnwsnytncantgygcng-tntay 


1010 


FRHl-48 


FRHl-48 


gargtncarytncarcartggggngcnggnytny-tnaarccnws 
ngarcanytnwsnytncantgygcngtntay 


1010 


FRHl-49 


FRHl-49 


cargtncarytncarcartggggngcnggnytnytnaarccnws 
ngarcanytnwsnytncantgygcngtntay 


1010 


FRHl-50 


FRHl-50 


cargtncarytncarcartggggngcnggnytnytnaarccnws 
ngarcanytnwsnytncantgygcngtntay 


1010 


FRHl-51 


FRHl-51 


Gargtncarytncargarwsnggnccnggny-tngtnaarccnws 
ngarcanytnwsnytncantgycangtnwsn 


1011 


FRHl-52 


FRHl-52 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
ngarcanytnwsnytncantgycangtnwsn 


1011 


FRHl-53 


FRHl-53 


cargtncarytncargarwsnggnccnggnytngtnaarccnws 
ngarcanytnwsnytncantgycang'tnwsn 


1011 


FRHl-54 


FRHl-54 


gargtncarytngtncarwsnggngcngarytnaaraarccngg 
ngarwsnytnaarathwsntgyaarggnwsn 


1012 


FRHl-55 


FRHl-55 


gargtncarytngtncarwsnggngcngargtnaaraarccngg 
ngarwsnytnaarathwsntgyaarggnwsn 


1013 


FRHl-56 


FRHl-56 


gargtncarytngtncarwsnggngcngargtnaaraarccngg 
ngarwsnytnaarathwsntgyaarggnwsn 


1013 


FRHl-57 


FRHl-57 


cargtncarytncarcarwsnggnccnggnytngtnaarccnws 
ncarcanytnwsnytncantgygcnathwsn 


1014 


FRHl-58 


FRHl-58 


gargtncarytngtngarwsnggnggnggnytngtncarccngg 


1007 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


FRH2-1 


FRH2-1 


1:qQqt:nmqncargcnccnggn.carggnYt:ngart:ggatgggn 


1015 


FRH2-2 


FRH2~2 


"tqQqtnmqncargcnccngancarggnytngartggatgggn 


1015 


FRH2-3 


FRH2-3 


tgggt.nmgncargcnccnggncarggny'tngar'tggatgggn 


1015 


FRH2-4 


FRH2-4 


tgggtnmgncargcnccnggncarggnytngar'tggatgggn 


1015 


FRH2-5 


FRH2~5 


"t g g g 1: nitignc a r gen c cng gn aar ggny 1: n g ar t gg at gg gn 


1016 


FRH2~6 


FRH2-6 


"tgggtningncargcnccnggnaarggnytingartggatigggn 


1016 


FRH2-7 


FRH2-7 


1:ggat:hmgncarccnccnggnaargcnyt:ngart.ggy1:ngcn 


1017 


FRH2-8 


FRH2~20 


"tggathiagncarccnccnggnaargcnytngartggytng'tn 


1018 


FRH2-9 


FRH2-65 


t:gga1:hingncarccnccnggnaargcny1:ngar1:ggyt:ngcn 


1017 


FRH2-10 


FRH2-56 


"tagat-hitigncarccnccnggnaargcnytngartgaytngcn 


1017 


FRH2-11 


J?'RH2-62 


tggathmgncarccnccnggnaargcnytngartggytrLgcn 


1017 


FRH2-12 


FRH2-2 


■tggalihingncarccnccnggnaargcnytngartggytngcn 


1017 


FRH2-13 


FRH2-59 


"Lggathmgncarccnccnggnaargcnytngart-ggytngcn 


1017 


FRH2-14 


FRH2-57 


tggat.hingncarccnccnggnaargcnyt.ngartggytngcn 


1017 


FRH2-15 


FRH2-64 


tggatihingncarccnccnggnaargcnytngar'tggytingcn 


1017 


FRH2-16 


FRH2-41 


Tgggtnmgncargcnccnggnaarggnytingar'tgggtnwsn 


1019 


FRH2-17 


FRH2-45 


tgggtnmgncargcnccnggnaarggnytngartgggtnwsn 


1019 


FRH2-18 


FRH2-47 


"tgggtningncargcnccnggnaarggny'tngar'tgggtnwsn 


1019 


FRH2-19 


FRH2-51 


■tgggtniagncargcnccnggnaarggnytngartgggtnwsn 


1019 


FRH2-20 


FRH2-5 2 


"tgggtinitigncargcnccnggnaarggnYt:ngar"tgggtnwsn 


1019 


FRH2-21 


FRH2-13 


"tggg-tnnigncargcnccnggnaarggnytngar tgggtngcn 


1020 


FRH2-22 


FRH2-14 


"tgggtnmgiicargcnccnggnaarggny'tngar'tgggtngcn 


1020 


FRH2-23 


FRH2 - 1 


•tgggt:nmgncargcnccnggnaarggnyiingar1:gggtngcn 


1020 


FRH2-24 


FRH2-22 


tgggtningncargcnccnggnaarggnytngar'tgggtngcn. 


1020 


FRH2-25 


FRH2-23 


tggg'tnmgncargcnccnggnaarggnytngar "tgggtngcn 


1020 


FRH2-26 


FRH2-12 


-tgggtnmgncargcnccnggnaarggnytngar tgggtngcn 


1020 


FRH2-27 


FRH2-5 


"tgggtnmgncargcnccnggnaar ggny tngar tgggtngcn 


1020 


FRH2-28 


FRH2-15 


tgggtnmgncargcnccnggnaarggnytngar tgggtngcn 


1020 


FRH2-29 


FRH2-7 


taaatnmancaracnccnQanaarqqnvtnqartqqqtnCTcn 


1020 


FRH2-3 0 


FRH2-61 


tgggtnmgncargcnccnggnaarggnytngartgggtngcn 


1020 


FRH2-31 


FRH2-39 


tgggtnmgncargcnccnggnaarggnytngartgggtnwsn 


1019 


FRH2-32 


FRH2-34 


tgggtnmgncargcnccnggnaarggnytngartgggtnwsn 


1019 


FRH2-33 


FRH2-6 


tgggtnmgncargcnccnggnaarggnytngartgggtnwsn 


1019 


FRH2-34 


FRH2-35 


tgggtnmgncargcnccnggnaarggnytngartgggtnwsn 


1019 


FRH2-35 


FRH2-21 


tggathingncarcayccnggnaarggnytngartggathggn 


1021 


FRH2-36 


FRH2-8 


tggathmgncarcayccnggnaarggnytngartggathggn 


1021 


FRH2-37 


FRH2-9 


tggathmgncarcayccnggnaarggnytngartggathggh 


1021 


FRH2-38 


FRH2-18 


tggathitigncarcayccnggnaarggnytngartggathggn 


1021 


FRH2-39 


FRH2--24 


tggathmgncarcayccnggnaarggnytngartggathggn 


1021 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 


FRH2-40 


FRH2-25 


tggathmgncarcayccnggnaarggnytngartggathggn 


1021 


FRH2-41 


FRH2-26 


t:ggat:hingncarcaYCcnggnaarggnytngar1:gga1:hggn 


1021 


FRH2-42 


FRH2-27 


"tggathmgncarcayccnggnaarggnytngartggathggn 


1021 


FRH2-43 


FRH2-38 


tggathmgncarcayccnggnaarggnytngartggatihggn 


1021 


FRH2-44 


FRH2--54 


t.ggg1:ningncarcayccnggnaarggnytngartggat.hggn 


1022 


FRH2-45 


FRH2-55 


'tgggtningncarcayccnggnaarggnytngartgga'thggn 


1022 


FRH2-46 


FRH2-43 


tggathmgncarccnccnggnaarggnytngartggathggn 


1023 


FRH2-47 


FRH2-44 


tggathmgncarccnccnggnaarggnytngartggalihggn 


1023 


FRH2-48 


FRH2-49 


■tgga1:hingncarccnccnggnaarggnytngar"tgga"thggn 


1023 


FRH2-49 


FRH2-50 


tggathmgncarccnccnggnaarggnytngartggathggn 


1023 


FRH2-50 


FRH2-53 


tggathmgncarccnccnggnaarggnytngartggathggn 


1023 


FRH2-51 


FRH2-33 


tggathmgncarccngcnggnaarggnytngartggathggn 


1024 


FRH2-52 


FRH2-3 






FRH2-53 


FRH2-4 


tggathmgncarccnccnggnaarggnytngartggathggn 


1023 


FRH2-54 


FRH2-16 


■tgggtnmgncara-tgccnggnaarggnytngartggatgggn 


1025 


XT' "D TT ez tz 


FKrl2- 17 


"Lgggtmngncar atgccnggnaarggnytngar'tggatgggn 


1025 


FRH2-56 


FRH2-11 


"tgggtnjngncaratgccnggnaarggnytngartggatgggn 


1025 


FRH2-57 


FRH2-37 


tggathmgncarwsnccnwsnmgnggnytngartggytnggn 


1026 


FRH2-58 


FRH2-39 . 1 


tgggtnmgncargcnccnggnaarggnytngartgggtnwsn 


1019 


FRH3-1 


FRH3-10.1 


mgngtncana-tgcancangaycanwsncanwsncangcn-tayat 
ggarytniugnwsnyt:ningnwsngaygaycangcngt.ntaytayt 
gygcnmgn 


1027 


FRH3-2 


FRH3-10 


mgng"tncanatgcancaiigaycanwsncanwsncangcn1:aya1: 
ggaryt:nmgnwsnytnmgnwsngaygaycangcng1:nt.ayt:ayt: 
gygcnmgn 


1027 


FRH3-3 


FRH3-42 


mgngtncanatgcanmgngaycanwsnathwsncangcntayai: 
ggarytnwsnmgnytnmgnwsngaygaycangcngtntaytayt: 
gygcnmgn 


1028 


FRH3-4 


FRH3-40 


mgngtncanatgcanmgngaycanwsnathwsncangcntayat: 
ggarytnwsnmgnytnmgnwsngaygaycangcngtntaytayt: 
gygcnmgn 


1028 


FRH3-5 


FRH3-30 


mgng-tncana-tgytngargaycanwsncangaycangcni: ay at 
ggarytnwsnwsny-tnmgnwsngargaycangcngtntaytayt 
gygcncan 


1029 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO : 


FRH3-6 


FRH3~31 


mgngtncanatgytngargaycanwsncangaycangcntayat 
ggarytnwsnwsnytnmgnwsngargaycangcngtn-taytayt 
gygcncan 


1029 


FRH3-7 


FRH3-29 


mgnytncanathwsnaargaycanwsnaarwsncarg-tngtnyt 
ncanatgcanaayatggayccng-tngaycangcncanliaytayt 
gygcnmgn 


1030 


FRH3-8 


FRH3-20 


mgnytncanathwsnaargaycanwsnaarwsncargtngtnyt 
ncana-tgcanaayatggayccngtngaycangcncantaytayt 
gygcnmgn 


1030 


FRH3-9 


FRH3-65 


mgnytncanathcanaargaycanwsnaaraaycargtngtnyt 
ncanatgcanaayatggayccngtngaycangcncan-taytayl: 
gygcncay 


1031 


FRH3-10 


FRH3-56 


mgnytncanathcanaargaycanwsnaarcancarg-tngtnyt 
ncangtncangayatggayccng-tngaycangcncan-taytayt 
gygcncay 


1032 


FRH3-li 


FRH3-62 


mgnytncanathcanaargaycanwsnaaraaycargtngtnyt 
ncana-tgcanaayatggayccngtngaycangcncan-taytayt 
gygcncay 


1031 


FRH3-12 


FRH3-2 


mgnytncanathcanaargaycanwsnaaraaycargtngtnyt 
ncanatLgcanaayytngayccngtngaycangcncantaytayt 
gygcncay 


1033 


FRH3-13 


FRH3-59 


ingnytncanathcanaargcncanwsnaaraaycargtngtnyt 
ncana-tgcanaayatggayccng-tngaycangcncantaytayt 
gygcncay 


1034 


FRH3-14 


FRH3-57 


mgnytncanathcanaargaycanwsnaaraaycargtngtnyt 
ncanatgcanaayatggayccngtngaycangcncantaytayt 

gygcncay 


1031 


FRH3-15 


FRH3-64 


mgnytncanathcanaargaycanwsnaaraaycargtngtnyi: 
ncanatgcanaayatggayccngtngaycangcncantaytayt 
gygcncay 


1031 


FRH3-16 


FRH3-41 


mgn-ttycanathwsnmgngayaaygcnaaraaywsnytntayyt 
ncaratgaaywsnytnmgngcngargaycangcngtntaytayt 
gygcnmgn 


1035 


FRH3-17 


FRH3-45 


mgnttycanathwsnmgngayaaywsnaaraaycanytntayyt 
ncaratgaaywsnytnmgngcngargaycangcngtntaytayi: 
gygcnaar 


1036 
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NAME 


NAME 




SEQ ID 
NO: 


FRH3-18 


FRH3-47 


mgnt-tycanathwsnmgngayaaywsnaaraaycanytiiitayyt 
ncaratgaaywsnytnmgngcngargaycangcngtntaytayt: 
gygcnaar 


1036 


FRH3-19 


FRH3-51 


mgnttycanathwsnmgngayaaywsnaaraaycanytntayyt: 
ncaratgaaywsnytnmgngcngargaycangcngartaytayt 
gygcnaar 


1037 


FRH3-20 


FRH3-52 


mgnttycanathwsnmgngayaaywsnaaraaycanytntayyt: 
ncaratgaaywsnytnmgngcngargaycangcngartaytayt 
gygcnaar 


1037 


FRH3-21 


FRH3-13 


ingnttycanathwsnmgngayaaywsnatgaaycanytntayyt 
ncara-tgaaywsnytnmgngcngargaycangcngtntaytayl: 

gygcnmgn 


1038 


FRH3-22 


FRH3-14 


mgnttycanathwsnmgngayaaywsnatgaaycanytnliayyt 
ncara-tgaaywsnytnmgngcngargaycangcngtn-taytayl: 
gygcnmgn 


1038 


FRH3-23 


FRH3-1 


mgnttycanathwsnmgngayaaywsnaaraaycany-tntayy-t 
ncaratgaaywsnytnmgngcngargaycangcngtntaytayt 
gygcnmgn 


1039 


FRH3-24 


FRH3-22 


mgnttycanathwsmngngayaaywsnaaraaycanytntayyi:: 
ncaratgaaywsnytnmgngcngargaycangcng-tn-taytay-t 

gygcnmgn 


1039 


FRH3-25 


FRH3-23 


mgn-ttycanathwsnmgngayaaywsnaaraaycany-tntayyt 
ncaratgaaywsnytnmgngcngargaycangcngtntaytayt 
gygcnmgn 


1039 


FRH3-26 


FRH3-12 


mgnttycanathwsnmgngayaaywsnaaraaycanytntayyt 
ncaratgaaywsnytnmgngcngargaycangcngtntaytayt 

gyg-tnytn 


1040 


FRH3-27 


FRH3-5 


mgnttycanathwsnmgngayaaywsnaaraaycanytntayyt 
ncaratgaaywsnytnmgngcngargaycangcngtntaytayt 

gygcnmgn 


1039 


FRH3-28 


FRH3-15 


mgnttycangtnwsnmgngayaaywsnaaraaycanytnttyyt 
ncaratgaaywsnytnmgngcngargaycangcngtntaytayt 

gygcnmgn 


1041 


FRH3-29 


FRH3-7 


mgnttycanathwsnmgngayaaywsnaaraaycanytntayyt 
ncaratgaaywsnytmtigngcngargaycangcngtntaytayt 

gygcnmgn 


1039 
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NAME 


NAME 


SEQUENCE 


SEQ XD 
NO : 


FRH3-30 


FRH3-61 


mgnttycanathwsnmgngayaaywsnaaraaycanytngayyt 
ncaratgaaywsnytnmgngcngargaycangcngtntaytayt 
gygcnmgn 


1041 


FRH3-31 


FRH3-39 


mgnttycanathwsnmgngayaaygcnaaraaywsnytnttyyt 
ncaratgaaywsnytnmgngaygargaycangcngtntaytayt 
gygcnytn 


1042 


FRH3-32 


FRH3-34 


mgnttycanathwsningngayaaygcnaaraaywsngtntayyt 
ncaratgaaywsnytnitigngaygargaycangcngtntay-tayt 
gygcnmgn 


1043 


FRH3-33 


FRH3-6 


mgnttycanathwsnmgngayaaygcnaaraaywsnytntayyt 
ncaratgaaywsnytnmgngaygargaycangcngtntaytayt 
gygcnmgn 


1044 


FRH3-34 


FRH3-35 


mgnttycanathwsnmgngayaaygcnaaraaywsnytntayyt 
ncaratgaaywsnytnmgngaygargaycangcngtntaytayt 
gygcnmgn 


1044 


FRH3-35 


FRH3-21 


mgngtncana-thwsngtngaycanwsnaaraaycarttywsnyt 
naayytnwsnwsngtncangcngcngaycangcngtntaytayt 
gygcnmgn 


1045 


FRH3-36 


FRH3-8 


mgnglnaayatgwanglngaycanvrsnaaraaycar-ttyvrsny-t 
naarytnwsnwsngtncangcngcngaycangcngtntaytayt 
gygcnmgn 


1046 


FRH3-37 


FRH3-9 


mgngtnaayatgwsngtngaycanwsnaaraaycarttywsny-t 
naarytnwsnwsngtncangcngcngaycangcngtntaytayt 
gygcnmgn 


1046 


FRH3-38 


FRH3-18 


mgngtncanathwsngtngaycanwsnaaraaycarttywsnyl: 
naarytnwsnwsngtncangcngcngaycangcngtntaytayt 
gygcnmgn 


1047 


FRH3-39 


FRH3-24 


mgnathcanathwsngcngaycanwsnaaraaycar1:t:ywsnyt: 
naarytnaaywsngtncangcngcngaycangcngtntaytayt 
gygcnmgn 


1048 


FRH3-40 


FRH3-25 


mgnathcanathwsngcngaycanwsnaaraaycarttywsnyt 
naarytnaaywsngtncangcngcngaycangcngtntaytayt: 
gygcnmgn 


1048 


FRH3-41 


FRH3-26 


mgnathcanaarwsngtngaycanwsnaaraaycarttywsnyt 
naarytnwsnwsngtncangcngcngaycangcngtntaytayt: 
gygcnmgn 


1049 
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SEQUENCE 


SEQ ID 
NO: 


FRH3-42 


FRH3-27 


mgnathcanaarwsngtngaycanwsnaaraaycarttywsnyt 
naarytnwsnwsngtncangcngcngaycangcngtntaytayt 
gygcnmgn 


1049 


FRH3-43 


FRH3-38 


mgngtncanathwsng-tngaycanwsnaaraaycarttywsnyt 
naarytnwsnwsngtncangcngcngaycangcngtntaytayt 
gygcnwsn 


1050 


FRH3-44 


FRH3-54 


mgngt nc ana t hwsn gtngay c anws naar aay c ar 1 1 yws ny t 
naarytnttywsngtncangcngcngaycangcngtn1:ayt.tyt 
gygcnmgn 


1051 


FRH3-45 


FRH3-55 


mgngtncanathwsng-tngaycanwsnaaraaycarttywsnyl: 
naarytnttywsngtncangcngcngaycangcngtntayttyt 
gygcnmgn 


1051 


FRH3-46 


FRH3-43 


mgng-tncana-thwsng-tngaycanwsnaaraaycarttywsnyt 
naarytnwsnwsng-tncangcngcngaycangcng-tn-taytayt 
gygcnmgn 


1047 


FRH3-47 


FRH3-44 


mgngtncanathwsng-tngaycanwsnaaraaycarttywsnyt: 
naarytnwsnwsngtncangcngcngaycangcng-tntaytayt 
gygcnmgn 


1047 


FRH3-48 


FRH3-49 


mgngtncanathwsngtngaycanwsnaaraaycarttywsnyt 
naarytnwsnwsngtncangcngcngaycangcng-tn-taytayt 
gygcnmgn 


1047 


FRH3-49 


FRH3-50 


mgngtncanathwsngtngaycanwsnaaraaycarttywsnyt 
naarytnwsnwsngtncangcngcngaycangcng-tn-taytayt 
gygcnmgn 


1047 


FRH3-50 


FRH3-53 


mgng-tncanathwsngtngaycanwsnaaraaycarttywsnyt 
naarytnwsnwsngtncangcngcngaycangcngtntaytayt 
gygcnmgn 


1047 


FRH3-51 


FRH3-33 


mgngtncanatgwsngtngaycanwsnaaraaycarttiywsnyl: 
naarytnwsnwsngtncangcngcngaycangcngtntaytayt 
gygcnmgn 


1052 


FRH3-52 


FRH3-3 


mgngtncanathwsnathg-tncanwsnmgnaaycarttywsnyt 
naarytnwsnwsngtncangcngcngaycangcngtntaytayt 
gygcnmgn 


1053 


FRH3-53 


FRH3-4 


mgngtncanathwsnathgtncanwsnmgnaaycarttywsnyt 
naarytnwsnwsngtncangcngcngaycangcngtntaytayt 
gygcnmgn 


1053 
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NAME 


NAME 


SEQUENCE 


SEQ ID 

NO : 


FRH3-54 


FRH3-16 


cargtncana-thwsngcngaYaarwsnathwsncangcntayyt 
ncar-tggwsnwsnytnaargcnwsngaycangcnatgtaytayt 
gygcnmgn 


1054 


FRH3-55 


FRH3-17 


cargtncanathwsngcngayaarwsnathaaycangcntayyt 
ncartggwsnwsnytnaargcnwsngaycangcnatgtaytayt 
gygcnmgn 


1055 


FRH3-56 


FRH3 - 1 1 


cargtncana unwsngcngayaatwsna unwsrxc^^ u 
near uggwsnwsnyunaar gcnwsny a.y c.a.iiy uciy ^.o-y ^ 

IT o in n n 
y y y L.llxiLy 11 


1054 


C XvTlO ^ / 




m rin a 1* Vi r« a n at haa vc cnoavc anws naaiT aavc ar 1 1 vwsnvt 
ncarytnaaywsngtncanccngargaycangcngtntay'tayc 
ovacninan 


1056 


FRH3-58 


FRH3-39 . 1 


mgnttycanalihwsningngayaaygcnaaraaywsnytnt-tyyt 
ncaratgaaywsnytnmgngaygargaycangcngtntaytayt 
gygcnytn 


1042 


FRH4-1 


FRH4-10. 1 


-tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-2 


FRH4-10 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-3 


FRH4-42 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-4 


FRH4-40 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-5 


FRH4-30 


tggggncarggncancangtncangtnwsnwsn 


1058 


FRH4-6 


FRH4-31 


■tggggncarggncancangtncangtnwsnwsn 


1058 


FRH4-7 


FRH4-29 


tcjggancarggncanytngtncangtnwsnwsn 


1057 


FRH4-8 


FRH4-20 


-tggggncarggncancangtncangtnwsnwsn 


1058 


FRH4-9 


FRH4-65 


•tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-10 


FRH4-56 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-11 


FRH4-62 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-12 


FRH4-2 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-13 


FRH4-59 


-tggggncarggncany1:ng"tncang1:nwsnwsn 


1057 


FRH4-14 


FRH4-57 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-15 


FRH4-64 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-16 


FRH4-41 


-tggggncarggncanatggtnccuigt.nwsnwsn 


1059 


FRH4-17 


FRH4-45 


-tggggncarggncancangtncangtnwsnwsn 


1058 


FRH4-18 


FRH4-47 


tggggncarggncancangtncangtnwsnwsn 


1058 


FRH4-rL9 


FRH4-51 


tggggncarggncancangtncangtnwsnwsn 


1058 


FRH4-20 


FRH4-52 


tggggncarggncancangtncangtnwsnwsn 


1058 


FRH4-21 


FRH4-13 


-tggggncarggncanytngtncangtinwsnwsn 


1057 


FRH4-22 


FRH4-14 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-23 


FRH4-1 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-24 


FRH4-22 


•Lggggncarggncanytngtncang-tnwsnwsn 


1057 
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NAME 


NAME 


SEQUENCE 


SEQ ID 
NO: 






tggggncarggncanYt-ngtncangtnwsnwsn 


1057 


FRH4-- 


FRH4~12 


tggggncarggnwsnylingtncangtnwsnccn 


1060 




FRH4— S 


"tggggncarggncanytngtncangtnwsnwsn 


1057 




FRH4-1 5 


"tggggncarggncancangtncangtnwsnwsn 


1058 




FRH4— 7 


-tggggncarggncanytngtncangtnwsnwsn 


1057 




FRK4— fil 
r I-Vi iTc w JL 


"tggggncarggncanytngtncangtnwsnwsn 


1057 




'PRH4 — '^Q 


"tggggncarggncanytngtncangtnwsnwsn 


1057 




FRTT4.— '^4- 


"tggggncar ggncancangtiiicangtnwsnwsn 


1058 




FRH4--6 


■tggggncarggncaiicangtncangt.nwsnwsn 


1058 






"tggggncarggncancangtncangtnwsnwsn 


1058 




FRH4— 2 1 


"tggggncar ggncancangtncangtnwsnwsn 


1058 




FRH4— 8 


"tggggncar ggncanaargtncangtnwsnwsn 


1061 




FRH4— 9 


"tggggncar ggncanaargtncangtnwsnwsn 


1061 


— ^5 A 
c x\n^ o o 


FRH4- 1 ft 


tggggncar ggncancang'tncang'tnwsnwsn 


1058 




FRH4—24 


"tggggncarggncancangtncangtnwsnwsn 


1058 


c r\.xi*± "i^j 


FRH4--P S 

r ilVl J. t_i — 1 


"tggggncar ggncancangt-ncangtnwsnwsn 


1058 




FRH4 — ? fi 


"tggggnitignggncanytng'tncangtnwsnwsn 


1062 


17 r\.jx*± 


FRH4--27 


"tggggnitignggncanytng'tncangt.nwsnwsn 


1062 


17 XA.nrx *±0 




"t g g g gn c a r g gn c an c angt nc an g"t nw s nws n 


1058 




FRH4— 54 


tggggncar ggncanytngtncang'tnwsnwsn 


1057 


TTR WA — AR 




"tggggncar ggncanytngtmcangtnwsnwsn 


1057 


■pPWA — Afi 




"tggggncar ggncanytmgtncangtnwsnwsn 


1057 


"PRWA — A7 


FRH4--44 


taaaancaraancanvtnat.ncanqtnwsnwsn 


1057 


"FRTTA- Aft 

17 JCvJirr 'iO 


FRH4— 49 


"tggggncar ggncanytngtncangtnwsnwsn 


1057 


FRH4-49 


FRH4-50 


tggggncarggncanytngtncangtnwsnwsn 


1057 


FRH4-50 


FRH4-53 


tggggncar ggncanytngtncangtnwsnwsn 


1057 


FRH4-51 


FRH4-33 


tggggncar ggncancangtncangtnwsnwsn 


1058 


FRH4-52 


FRH4-3 


tggggncar ggncanatggtncangtnwsnwsn 


1059 


FRH4-53 


FRH4-4 


tggggncar ggncanatggtncangtnwsnwsn 


1059 


FRH4-54 


FRH4-16 


tggggncar ggncanytngtncangtnwsnwsn 


1057 


FRH4-55 


FRH4-17 


tggggncar ggncanytngtncangtnwsnwsn 


1057 


FRH4-56 


FRH4-11 


tggggncar ggncancangtncangtnwsnwsn 


1058 


FRH4-57 


FRH4-37 


tggggncarggncancangtncangtnwsnwsn 


1058 


FRH4-58 


FRH4-39.1 


tggggncar ggncanytngtncangtnwsnwsn 


1057 
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